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GENERAL INFORMATION

SECTION 1 GENERAL INFORMATION

1.1 SCOPE OF MANUAL

This service manual contains operation, program-
ming, alignment, and service information for the
EFJohnson 5100 series portable radio.

The 51SL and Ascend (Multi-Net) models are
similar in appearance and covered by separate manuals
asfollows:

51SL Portable Serv Man - PN. 001-5200-0010CD
Ascend Portable Serv Man - PN. 001-5584-0010CD

The distinguishing characteristics of the 5100,
51SL, and Ascend models are as follows;

5100 Series Portable

® Part No. 242-51xx-xxX (see Section 1.4)
® EFJohnson logo under display
® Black front bezel with black keypad keys

51SL SeriesPortable

® Part No. 242-52xx-xxx (see Section 1.4)
® “51SL" label under display
® Grey front panel bezel with white keypad buttons

Ascend Series Portable

® Part No. 242-558x-xxx (see Section 1.4)
® “ASCEND” label under display
® Black front panel bezel with black keypad buttons

1.2 RADIO DESCRIPTION
1.2.1 GENERAL

The 5100-series portable transceivers have
multiple system programming capability to allow
operation in various types of radio systems as
described in the information which follows.

Models are available for operation in the
following frequency ranges. Repeater talk-around,
which allows transmitting on the receive frequency, is
also available with al bands.

1-1

VHF: 136-174 MHz

UHF Low: 380-450 MHz (Federal Users Only)
UHF Mid: 403-470 MHz

UHF High: 450-512 MHz

700/800 M Hz: 762-806 and 806-870 MHz

800 M Hz: 806-870 MHz (see next section)

Power output is user switchable for low and high
levelsasfollows:

VHF - 1 and 5 watts
UHF - 1 and 4 watts

700 MHz - 1 and 2.5 watts
800 MHz - 1 and 3 watts

1.2.2 NEW 700/800 MHZ BAND INFORMATION

As described in Section 1.13, 5100 models are
starting to ship with anew design RF board. The 800
MHz models with this new board operate on both the
700 and 800 MHz bands. Earlier models can operatein
only the 800 MHz band. Other bands remain the same
with this new board.

With the 700/800 MHz models, channels can be
programmed anywhere in the 700 and 800 MHz
bands. For example, Channel 1 can be programed for
768.000 MHz, Channel 2 for 810.000 MHz, and so on.
The only restriction is that the FCC does not permit
receiving in one band and transmitting in the other
band on the same channel and vice versa.

1.2.3 ANALOG/DIGITAL OPERATION

The 5100-series transceiver uses adigital signal
processor (DSP) to provide IF and audio filtering and
modulation functions. This allows operation on the
various types of channels (see following), backward
compatibility with existing equipment, and the ability
to operate on various types of radio systems.

Narrow Band Analog - FM modulation is used with a
maximum deviation of 2.5 kHz. Thismodeis usually
used in systems with a channel spacing of 12.5 or

15 kHz.

Wideband Analog - FM modulation is used with a
maximum deviation of 5 kHz. Thismodeis usually
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used in systems where the channel spacing is 25 kHz
or 30 kHz.

Digital - C4FM modulation is used. The voiceis digi-
tized, filtered, error corrected, optionally encrypted,
and then transmitted. Operation in the Project 25 mode
isaways digital, and operation in the SMARTNET/
SmartZone mode can be either analog or digital. This
mode uses a channel spacing of 12.5 kHz.

1.2.4 OPERATING PROTOCOLS

Standard 5100-series transceivers can be
programmed for any or al the following operating
protocols. The conventional analog protocol is stan-
dard and the others are optional and therefore must be
enabled by factory programming. Refer to Section 3
for more operation information.

APCO Project 25 (digital) conventional
APCO Project 25 (digital) trunked
SMARTNET®/SmartZone® analog or digital
Analog conventional

NOTE: Multi-Net operation can be programmed with
Ascend models only.

1.2.5 FULL AND LIMITED KEYPAD MODELS

Both DTMF (18-key) and limited (6-key) models
are available. The DTMF keypad version includes the
0-9, *, and # keys for making telephone calls (not
currently available), entering unit or group ID
numbers, and keypad programming.

Both models have the programmable F1-F4
option buttons and an Up/Down switch on the front
panel. In addition, both model s have a push-button and
rotary switch on the top panel and three push-button
switches on the side panel that are programmable. A
menu mode can also be programmed with both models
to select functions that are also selectable by the
option buttons. Refer to Section 3 for more informa-
tion on transceiver operation.

1.2.6 SYSTEMS, CHANNELS, AND ZONES
A zone and channel are selected to place and

receive calls. The following describes the relationship
between systems, channels, and zones.
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Systems

A systemisacollection of channels or talk
groups belonging to the same repeater site. It defines
al the parameters and protocol information required to
access asite. Up to 16 systems of any type can be
programmed. The maximum number of channels
assignable to asystem is limited to approximately 512
with the 512 channel option (or the available memory
space as described in the following information). The
512-channel option istypically standard with all
radios.

Channels

A channel selects an RF channel or talk group as
follows:

Conventional Analog Mode - A channel selectsa
specific radio channel, Call Guard (CTCSS/DCS)
squelch coding, and other parameters unique to that
channel.

Conventional Project 25 Mode - A channel selectsa
specific radio channel, NAC squelch coding, talk
group ID, and other parameters unique to that channel.

Trunked Project 25 Mode - A channel selectsa
specific talk group, announcement group, emergency
group, and other parameters unique to that talk group.

SMARTNET/SmartZone and Project 25 Trunked
Operation - A channel selects a specific talk group,
announcement group, emergency group, and other
parameters uniqueto that talk group.

As described in the preceding “ Systems” descrip-
tion, amaximum of up to approximately 512 channels
can be programmed. Although it istheoretically
possible to program any combination of systems that
produces up to 512 total channels, the maximum
number is also limited by the available memory. For
example, since more memory is required to program a
SMARTNET system than a conventional system, the
total number of channels decreases as the number of
SMARTNET systems increases. The programming
software displays a bar graph which shows the amount
of available memory space that is used by the current
data. Refer to Section 4 for more information.
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Z0ones

A zoneisacollection of up to 16 channels of any
type. For example, a zone could include 12 conven-
tional channels and 4 SMARTNET channels. One use
of zones may be to program the channels used for
operation in a specific geographical area. Up to 16
zones can be programmed with standard models and
up to 32 can be programmed if the 512-channel option
is enabled.

1.2.7 PROGRAMMING

Transceiver programming is performed using a
PC-compatible computer, the EFJohnson 5100
Programming Cable, and PCConfigure™ program-
ming software (see Table 1-1). A link to the PCCon-
figure programming manual is located in Section 4.

1.2.8 ALIGNMENT

Transceiver alignment is performed using
EFJohnson PCTune software and test cable, and the
same computer used for programming (see preceding
section). All adjustments are made electronically using
the software (no manual adjustments are required).
Refer to Section 6 for alignment and performance
testing information.

1.3 PRODUCT WARRANTY

The warranty statement for this transceiver is
available from your product supplier or from the
Warranty Department, EFJohnson Company, 1440
Corporate Drive, Irving, TX 75038-2401. Thisinfor-
mation may also be requested from the Warranty
Department by phone as described in Section 1.7. The
Warranty Department may also be contacted for
Warranty Service Reports, claim forms, or any other
guestions concerning warranties or warranty service.

1.4 PART NUMBER BREAKDOWN
Thefollowing is a breakdown of the part number

used to identify this transceiver. Some combinations
are not available.

242-5MFK-ABC-xxD
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M (Model)
1- 5100 series
2-519L series
5 - Ascend series

F (Frequency Band)
1- VHF (136-174 MH2)
2 - UHF (380-450 MHZz) Federal Users Only
3 - UHF (403-470 MHz)
4 - UHF (450-512 MHz)
7 - 700-800 MHz
8- 800 MHz
9-900 MHz

K (Keypad)

2 - Standard, Limited keypad (51xx/52xx only)
3 - Standard, DTMF keypad (51xx/52xx only)
4 - Standard, Limited keypad (55xx only)

5 - Standard, DTMF keypad (55xx only)

6 - Intrin Safe, Limited keypad (all models)

7 - Intrin Safe, DTMF keypad (all models)

A (Antenna)

0 - No antenna
1-VHF 136-151 MHz
2-VHF 151-162 MHz
3-VHF 162-174 MHz
4 - UHF 403-520 MHz
6- VHF 136-174 MHz
8- 800 MHz

B (Battery)
0 - No battery
1 - Ultra high capacity, NiMH
2 - Clamshell for alkaline batteries
6 - Intrin Safe, ultra high cap NiMH

C (Front Housing Color)
0 - Black
1-Yelow
2 - Orange

xx - Software enabled features/options

These “xx” letters indicate other operating proto-
cols and options that are enabled by factory
programming. Options may include encryption,
OTAR, 512 Tak Groups, Digital SMARTNET/
SmartZone, AES encryption, and others. Use the
Transfer > Read Options From Radio menu
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function of PCConfigure to determine which proto-
cols and options are enabled in your radio (see
Section 4).

D Encryption Hardwar e (see Section 1.13.2)
1 - No encryption hardware (software encryp)
2 - EFJ SEM module
3 - Motorola UCM module

1.5 TRANSCEIVER IDENTIFICATION
The transceiver identification number is printed

on alabel that is attached to the chassis. The following
information is contained in the identification number:

Model Revision Manufacture Warranty
FromPN.  Letter Date  Plant Number
| | | | |
Blxx O A 12 4 A 12345
Week No. J L Last Digit of Year

of Year

1.6 ACCESSORIES

The accessories available for this transceiver are
listed in Table 1-1.

1.7 FACTORY CUSTOMER SERVICE

The Customer Service Department of the
EFJohnson Company provides customer assistance on
technical problems and the availability of local and
factory repair facilities. Regular Customer Service
hoursare 8:00 am. - 5:00 p.m. Central Time, Monday-
Friday. A technical support subscription serviceis
available or support can be purchased on an as-needed
basis. The Customer Service Department can be
reached using the following telephone numbers:

Toll-Free: (800) 328-3911 (all except Multi-Net)
(800) 295-1773 (M ulti-Net only)

FAX: (972) 818-0639

E-Mail: customer ser vice@efjohnson.com

You can aso e-mail aperson directly if you know
their first initial/last name (example:
jsmith@efjohnson.com).
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NOTE: Emergency 24-hour technical support is also
available at the 800 and preceding numbers during off
hours, holidays, and weekends.

When your call is answered at the EFJohnson
Company, you will hear a brief message informing
you of numbersthat can be entered to reach various
departments. This number may be entered during or
after the message using atone-type telephone. If you
wait until the message is finished and an operator will
come on the line to assist you. When you enter some
numbers, another number is requested to further cate-
gorize the type of information you need.

You may also contact the Customer Service
Department by mail. Please include all information
that may be helpful in solving your problem. The
mailing addressis as follows:

EFJohnson Company
Customer Service Department
1440 Corporate Drive

Irving, TX 75038-2401

1.8 RETURNS FOR REPAIRS

Repair serviceis normally available through local
authorized EFJohnson Land Mobile Radio Service
Centers. However, before returning equipment, contact
the Customer Service Repair Depot for the correct
“Ship To” address. It is suggested that you call Tech
Support as they may be able to suggest a solution to
the problem that would make return of the equipment
unnecessary.

Be sureto fill out a Factory Repair Request Form
#271 for each unit to be repaired, whether it isin or
out of warranty. These forms are available free of
charge by calling Customer Service (see Section 1.7)
or by requesting them when you send a unit in for
repair. Clearly describe the difficulty experienced in
the space provided and also note any prior physical
damage to the equipment. Include thisform in the
shipping container with each unit. Your telephone
number and contact name are important as there are
times when the technicians may have specific ques-
tions that need to be answered in order to completely
identify and repair a problem.
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Table 1-1 Accessories

Table 1-1 Accessories (Continued)

Accessory

Part No.

Accessory

Part No.

Batteries
3600 mAH NiMH standard
3600 mAH NiMH std intrin safe
Battery case for AA akaline
Battery eliminator, 12V cigar. lighter plug
Battery ChargersKits
Charger kit, -210 chgr, -230 PS, US cord
Charger kit, -215 chgr, -230 PS, US cord
Charger kit, -210 chgr, -230 PS, Eur cord
Charger kit, -215 chgr, -230 PS, Eur cord

4-unit charger kit, -240 station, four -210
chargers, US cord

4-unit chgr/cond kit, -240 station, four
-215 charger/conditioners, US cord

4-unit charger kit as above, Euro cord
4-unit chgr/cond kit as above, Euro cord
Vehicular charger

Battery Charger Replacement Parts
Single-unit rapid chgr, w/o power supply
Single-unit rapid chgr/cond w/o pwr sup

Docking station, 4-unit for -210 (-250
power supply included)

Pwr supply, switching 120/230 VAC, 15V
2.0A, -152 cord required

Power supply, switching 120/230 VAC
5.0A for docking stat., -152 cord req’' d

Wall mount kit for 4-unit docking station
Power cord, AC 7-1/2 ft US
Power cord, AC 6-1/2 ft Euro
Antennas
136-174 MHz helical wideband (red core)
136-151 MHz helical (yellow core)
151-166 MHz helical (black core)
166-174 MHz helical (blue core)
403-520 MHz whip dipole
800 MHz half-wave (red core)
800 MHz 1/4-wave (white core)
Carrying Accessories
L eather case with belt flap

L eather case with belt flap (for use with
akaline battery clamshell)

L eather case w/-132 D-swivel belt loop

587-5100-360
587-5100-361*
250-5100-280
585-5100-270

250-5100-210
250-5100-215
250-5100-220
250-5100-225
250-5100-240

250-5100-245

250-5100-250
250-5100-255
585-5100-260

585-5100-210
585-5100-215
585-5100-240

585-5100-230

585-5100-250

585-5100-245
597-1001-152
597-1001-153

501-0017-100
501-0017-101
501-0017-103
501-0017-105
501-0017-107
501-0105-013
501-0105-012

585-5100-120
585-5100-121

585-5100-122

* Accessory is approved for use with intrinsically safe radios.
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2.5" D-swivel belt loop only

3.0” D-swivel belt loop only

Radio D-swiv button for -130/-132 loops

Nylon case with D-swivel belt loop, blk

Nylon case with D-swivel belt loop, yel

Belt clip, 2-1/2” std spring loaded

Belt clip, 3-1/4” long spring loaded

Speaker/Microphones and Ear phones

Spkr/mic, coil cord w/2.5mm earphone jk

Replacement coil cord for above spkr/mig

Earphone kit, coil cord w/2.5mm rt angle
plug, for -057 spkr/mic

Spkr/mic, public safety, 800 MHz only,
501-0105-012 antennareq'd

Earphone kit, coil cord w/2.5mm straight
plug, for -057 spkr/mic
Earphone adapter, w/3.5 mm thrd jack
Lightwght headset w/inline PTT for -051
1-wire earphone kit, for -051 adapter
2-wire palm mic kit, for -051 adapter
Programming Accessories

5100 Programming Kit (-488 software,
-920 cable, CD manual)

5100 Programming Cable
5100 Cloning Cable
PCConfigure programming software, CD
Adapter, DBOM-DB25F
Test Cablesand Accessories

PCTune radio tuning software
PCTune cable w/2.5mm audio out jack
Patch cord, 2.5 mm phone plug to BNC

5100 Tuning Kit (-499 software, -940
cable, -950 patch cord)

SMA F to BNC F adapter

Ul to Logic Board Test Cable
Encryption Keyloader Accessories

SMA (PDA) keyloader

SMA keyloader to 5100 radio cable

SMA keyloader to 5300 radio cable

KVL 3000 keyloader to 5100 radio cable

585-5100-130
585-5100-132
585-5100-127
585-5100-125
585-5100-126
585-5100-128
585-5100-129

589-0015-057*
597-2002-101
589-5100-057*

589-0015-058*

589-5100-059*

589-5100-051*
589-0015-059*
589-5100-053*
589-5100-055*

250-5100-003

023-5100-920
023-5100-930
023-9998-488
515-9000-015

023-9998-499
023-5100-940
023-5100-950
250-5100-005

515-3102-050
023-5100-955

250-5000-945
023-5000-940
023-5000-950
585-5000-932
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When returning equipment for repair, it is also
recommended that you use a PO number or some other
reference number on your paperwork in case you need
to call the repair lab about your unit. These numbers
are referenced on the repair order and make it easier
and faster to locate your unit in the lab.

Return Authorization (RA) numbers are not
necessary unless you have been given one by the Field
Service Department. RA numbers are required for
exchange units or if the Field Service Department
wants to be aware of a specific problem. If you have
been given an RA number, reference this number on
the Factory Repair Request Form sent with the unit.
Therepair lab will then contact the Field Service
Department when the unit arrives. For additional
information on factory service, the Depot Service
Department can be contacted at the following E-mail
address:

depotrepair @efjohnson.com
1.9 REPLACEMENT PARTS

Replacement parts can be ordered directly from
the Service Parts Department. To order parts by phone,
dial the toll-free number as described in Section 1.7.
When ordering, please supply the part number and
quantity of each part ordered. EFJohnson dealers also
need to give their account number. If thereis uncer-
tainty about the part number, include the designator
(C512, for example) and the model number of the
equipment the part is from.

You may aso send your order by mail or FAX.
The mailing addressis asfollows and the FAX number
is shown in Section 1.7.

EFJohnson Company
Service Parts Department
1440 Corporate Drive
Irving, TX 75038-2401

1.10 INTERNET HOME PAGE

The EFJohnson Company has an web site that
can be accessed for information on the company about
such things as products, systems, and regulations. The
address is http://www.efjohnson.com.
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1.11 INTRINSICALLY SAFE INFORMATION
1.11.1 INTRODUCTION

Intrinsically safe 5100 transceivers have been
approved by the Factory Mutual Research Corporation
for operation in certain flammabl e atmospheres. The
specific atmospheres in which operation is approved
are shown in Section 1.11.5 and also on the label on
the back cover of the transceiver.

WARNING

When servicing an intrinsically safe transceiver, these
rules must be followed to maintain intrinsic safety:

® Service can be provided only by the factory or by
service centers specifically authorized by the
Factory Mutual Research Corporation to service
EFJohnson intrinsically safe transceivers. Contact
Factory Mutual at the following address for infor-
mation concerning their auditing procedure. Contact
the EFJohnson Customer Service Department as
described in Section 1.7 if you have questions.

Factory Mutual Research Corporation
1151 Boston-Providence Turnpike
PO. Box 9102

Norwood, M assachusetts 02062
Phone: (617) 762-4300

® Replacethebattery pack only with Intrinsically Safe
Battery Pack, Part No. 587-5100-361.

® Do not make any modifications to the circuitry.

® When replacing a part, use only the exact replace-
ment part listed in the service manual partslist.

® Do notinstal any accessory that is not specifically
approved for use with intrinsically safe 5100
models. Approved accessories are indicated by an
asterisk (*) in Table 1-1.

1.11.2 DEFINITIONS

Intrinsically Safe - Thisisafire rating given to these
transceivers by the Factory Mutual Research Corpora-
tion. When electrical equipment isgiven thisrating, the
equipment is considered incapable of releasing suffi-



GENERAL INFORMATION

cient electrical and thermal energy under normal oper-
ation or specified fault conditions per the testing
standard to cause ignition of a specific flammable or
combustible atmosphere in its most easily ignited con-
centration. In other words, this transceiver should not
cause afire or explosion when used in certain flamma-
ble atmospheres.

Fault - A defect or electrical breakdown of any compo-
nent, spacing, or insulation which alone or in combina-
tion with other faults may adversely affect the electrical

or thermal characteristicsof theintrinsically safecircuit
(for example, a shorted transistor).

1.11.3 POSSIBLE IGNITION SOURCES

When atransceiver is evaluated by Factory
Mutual, possible sources of ignition are checked.
These sources may be electrical (spark) or thermal
(heat). The following could be sources of spark
ignition:
® Discharge of acapacitivecircuit by afault suchasa
short circuit.

Interruption of an inductive circuit.
Intermittent making or breaking of aresistive
circuit.

Hot-wire fusing.

The following could be sources of thermal
ignition:

® Heating of a small-gauge wire or PC board trace.
® High surface temperature of components.

1.11.4 INTRINSICALLY SAFE AND
NONINCENDIVE RATINGS

Thistransceiver israted intrinsically safe for
some types of hazards and nonincendive for other
types of hazards. An intrinsically safe rating applies to
operation in Division 1 areas, and a nonincendive
rating applies to operation in Division 2 areas (see
next section). The difference between theseratingsis
asfollows:

Theintrinsically safe rating is a higher rating
because more severe conditions must be met. To be
approved for thisrating, the transceiver must not cause
ignition of a particular atmosphere if two of the faults
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specified in the testing procedure occur. In other
words, it must be able to withstand two simultaneous
unrelated breakdowns without causing ignition. To
receive a nonincendive rating, the transceiver needs to
withstand only a single fault without causing ignition
of a particular atmosphere.

1.11.5 CLASSIFICATION OF HAZARDOUS
AREAS AND ATMOSPHERES

Introduction

This transceiver has been submitted for approval
to operate in the following hazardous atmospheres and
areas. Contact your sales representative or refer to the
label on the back of the transceiver to determine the
specific atmospheres and areas for which approval was
obtained.

Intrinsically Safe - Class|, 11, and 11, Division 1,
GroupsC, D, E, F, and G NOTE: Modelswiththe UCM
module (P.N. 242-51xx-xxx-xx3) are not approved for
Group C operation (see Section 1.12).

Nonincendive - Class |, Division 2, Groups A, B, C,
and D.

Temperature Code- T3C

The meanings of these Class, Division, and
Group designations are as follows.

Classification of Hazardous Areas (Division)

Hazardous areas are classified as Division 1 or 2
asshownin Table 1-2. Since a Division 1 areais con-
sidered most hazardous, a transceiver approved for a
specific Division 1 atmosphere can also be used in the
same Division 2 atmosphere. Theintrinsically safe rat-
ing appliesto Division 1 areas and the nonincendive
rating appliesto Division 2 areas.

Atmosphere Classification (Class/Group)

For the purposes of testing and approval, various
atmospheric mixtures have been grouped on the basis
of their hazardous characteristics. Equipment is
approved for a class of material and also for the spe-
cific group of gas, vapor, or dust in that class. Class |
materials include gases and vapors, Class || materials
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include combustible dusts, and Class ||| materials
include ignitable fibers or flyings. The typical hazard-
ous materialsin each group and class are shown in
Table 1-3.

Table 1-2 Area Classification

Division Area

Class| and || Materials (Gases, Vapors, and Dusts)

1 An areawhere there is or could be an explosive
atmosphere most of the time in normal
operation

2 An areawhere an explosive atmosphere exists
only as aresult of afault (something going
wrong)

Class|ll Materials (Fibersor Flyings)

1 An areain which easily ignitable fibers or mate
rials producing combustible flyings are handled,
manufactured, or used.

2 An areain which easily ignitable fibers are
stored or handled. An exception isin process of
manufacture.

Table 1-3 Material Classification

Typical Hazard Group | Class
Acetylene A I
Hydrogen B I
Ethylene, ethyl ether, cyclopropane C I
Gasoline, naphtha, butane, propane, D I
acohol, acetone, benzol, natural gas
Metal dust including aluminum, mag- E I
nesium, and their aloys
Carbon black, coal, or coke dust F 1
Flour, starch, or grain dusts G Il
Ignitabl e fibers/flyings such as rayon - Il
or cotton

1.12 SECURE COMMUNICATION

NOTE: Refer to Section 11 of the 5100 Operating
Manual for more information on secure communica-
tion. A link to the operating manual islocated in
Section 3 of this manual.

General

SecureNet™ and AES voice encryption can be
used to provide secure communication with this trans-

ceiver. These protocols digitize the voice and then
encrypt it using the DES or AES algorithm and an
encryption key. The following types of encryption are
available on analog and digital channels:

Analog Conventional and SMARTNET/Smart-
Zone Analog Channels

® DES
® DES-XL (5100 versions with UCM module
only; see Table 1-4)

Digital Project 25 and SMARTNET/SmartZone
Channels

DES-OFB (Output Feedback)

AES (Advanced Encryption Standard). Later
5100 models only. Refer to Section 11 of the
5100 Operating Manual for moreinformation (a
link islocated in Section 3).

FIPS 140-2 Approved Encryption

DES-OFB and AES encryption is FIPS 140-2
approved in 5100 model s equipped with the SEM or
UCM encryption module (see Table 1-4). DES encryp-
tion with the SEM on analog channels and DES-XL
encryption with the UCM is not FIPS approved.

Over-The-Air-Rekeying (OTAR)

Encryption keys are loaded into the radio by
OTAR (Over-The-Air-Rekeying) using aKMF (Key
Management Facility) and/or a handheld keyloader
such as the EFJohnson SMA (Subscriber Manage-
ment Assistant) or Motorola KVL 3000 Plus with the
AES option.

The keyloader is connected directly to the radio
using an interconnect cable, and it loads DES, DES-
OFB, and AES keys. Currently, OTAR can be used to
load DES-OFB keys on Project 25 conventional chan-
nels. Future OTAR of AES keys and on Project 25
trunked channelsis planned. Refer to Section 8 of the
5100 Operating Manua for more OTAR information.
A link to thismanual islocated in Section 3 of this
manual .
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Version A Version B
VHF Replaced By VHF
023-5110-001 | 134174 MHz 023-5110-001
UHF 380 MHz | o0 oo Replaced By UHF 380 MHz
023-5120-001 023-5120-001
UHF 403 MHz Replaced By UHF 403 MHz
023-5130-001 | #03-470 MHz 023-5130-001
UHF 450 MHz Replaced By UHF 450 MHz
023-5140-001 | #90-512 MHz 023-5140-001
800 MHz Replaced By 800 MHz
023-5180-001 | 806-870 MHz 023-5180-001

PCTune 1.0.8.9 can be used to These modules have minor rx front end

tune these modules.

RF MODULE CHANGES

VHF module only (Rev Letter "B" or later), PCTune Version 1.1.10 or
later must be used. With the others, Version 1.0.8.9 can be used.

Version C
134-174 MHz Replaced By 55 o 100 [134174 MHz
380-470 MHz Replaced By o 0 Mtz |380-470 MHz
403-470 MHz Replaced By e g M |403-470 MHz
450-512 MHz Replaced By o0 M2 |450-512 MHz
806-870 MHz Replaced By Lo 800 iz |762-670 Mz

Completely redesigned modules that are
compatible with Version C Logic only.
PCTune Version 2.0 or later must be used.

and other changes. With the

Version A
(Software Encryption Only)

Logic Board
023-5100-110

LOGIC CHANGES

Discontinued

Version B
(Separate Encryption Module)

SEM Logic Board | « DES-XL

Ul Board
023-5100-410

Software Encryption Only

Version C
(Separate Encryption Module)

SEM Logic Board

not available » DES-XL not available

023-5100-150

» DES-XL not available

* Not FIPS approved
* Version 1.x.x Firmware

SEM Ul Board
023-5100-450

UCM Logic Board

* FIPS approved
* Version 2.x.x Firmware
« Compatible with Version

A and B RF Modules Only

* DES-XL available

Replaced By

023-5500-120

SEM Ul Board
023-5500-420

* FIPS approved
* Version 4.x.x Firmware
* Compatible with Version

C RF Modules Only

023-5100-160

* Version

UCM Ul Board

023-5100-460 Aand B

5100 Production

Start 2003

* FIPS approved

* Compatible with Version

. Discontinued
3.x.x Firmware

RF Modules Only

2004 2005

Figure 1-1 Hardware

1.13 RADIO HARDWARE CHANGES

NOTE: Version A/B/C references in the following
information are for descriptive purposesin this
manual only and do not correspond to any radio revi-
sion letters or letters on the boards.

1.13.1 RF MODULE CHANGES

Asshown in Figure 1-1, there have been three
significant changes to the RF module used in 5100
seriesradios:

Version A - Thisisthe original module version that
was used until approximately late 2003. All versions
of PCTune can be used to tune radios with these
modules. The schematic diagrams and board layout for
this VHF board are located in the Unrev_Bd folder
and the other boards are located in Section 8.

Changes Flowchart

Version B - The changeover to this version occurred
starting in late 2003. This change was made because of
part obsolescence. Significant changes occurred to
only the VHF board, so thisisthe only board with
revised schematics and layouts in this manual. With
the UHF and 800 MHz boards, only minor layout and
value changes occurred. The Version B boards are
being replaced by the following Version C boards as
they become available.

NOTE: PCTune, Version 1.10.0 or later must be used
to tune VHF radios with this board (see following).

PCTune Version 1.10.0 or later must be used to
adjust radios with the Version B VHF board because
of changes made in the front end. The earlier version
(1.0.8.9) can still be used to tune all other Version B
and al Version A boards.
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The Revision Letter in the radio identification
number (see Section 1.5) can be used to determineif a
VHF radio has this new Version B board. Radios with
aRevision Letter of “B” or later have the new board
and PCTune 1.10.0 or later must be used.

Version C - These boards are a completely new
design. Highlights of thisboard version are as follows:

® Becauseof different interface requirements, the new
Version C logic and Ul boards described in the next
section must be used. Thislogic is PowerPC-based,
similar to Version A and B.

A new version of the PCTune software (2.0 or later)
isrequired to tune radios with these boards.

The new 800 MHz version of thisboard operateson
both 700 and 800 MHz channelsinstead of only 800
MHz channelslikethe A and B versions. Therefore,
radios with the Version C board can operate on
channels from 762-870 MHz, while radios with the
earlier Version A and B boards can operate only on
channels from 806-870 MHz.

Radios with this new 700/800 MHz RF board have
a“7" asthe"F’ character of the radio part number
(see Section 1.4), while radios with the older A and
B versions have an “8” for this character.

1.13.2 LOGIC AND UI BOARD CHANGES

Asshown in Figure 1-1 and Table 1-4, there have
been three significant changes to the control logic used
in 51xx series radios. More information on these
changes follows.

NOTE: The firmware version number (1.x/2.X/3.X) is
briefly displayed when radio power isturned on.

Version A - Thisversion of logic and Ul boards
provides software generated encryption (Version 1in
Table 1-4). DES-XL and FIPS 140-2 approval is not
available with these models.

Version B - This version began shipping in mid 2003
to provide FIPS 140-2 approved and DES-XL encryp-
tion. SEM and UCM versions of these boards are
available (Versions 2 and 3 in Table 1-4). These boards
have separate encryption modules to provide encryp-
tion instead of doing it through software. The SEM
and UCM versions are functionally the same except
only the UCM version provides DES-XL encryption.
Normally, the SEM version is used unless DES-XL
encryption is required.

Version C - Thisversion of the logic and Ul boardsis
anew design that is required to interface with the new
Version C RF module. Only a SEM version will be
offered (similar to Version 2 in Table 1-4). This
version of boards has more Flash and RAM memory
to allow additional features to be added if necessary.
Thislogic version uses Version 4.x.x firmware.
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Table 1-4 51xx Family Logic and Firmware Versions

Logic/Radio Version [1]

Application
(Firmware)
Code Base

Analog Channel
Encryption

Digital Channel
Encryption

DES

DES-XL

DES-OFB

AES

Version 1 (No Module/Software Encryption)
Current standard version which uses the -110 Logic
board and -410 Ul Board. Not FIPS approved.

1.xx

Yes

No

Yes

Yes

Version 2 (uses EFJ SEM module)
Current version which has the EFJohnson SEM
(Subscriber Encryption Module€) on the logic board.
This version uses the -150 Logic and -450 Ul
boards. All radios include the SEM, and the desired
encryption options (if any) are enabled by factory
programming. FIPS approved.

2.XX

Yes

No

Yes

Yes

Version 3 (usesMotorola UCM module)
Current version which has the Motorola UCM
(Universal Crypto Module) on thelogic board. This
version usesthe-160 Logic and -460 Ul boards, and
is ordered when DES-XL encryption is required.
FIPS approved.

3.XX

Yes

Yes

Yes

Yes

Version 4 (uses EFJ SEM module)
New version designed for use with the new Version
C RF modules described in Section 1.13.1. It uses
the same EFJohnson SEM (Subscriber Encryption
Module) as Version 2 boards above. Thisversion
uses 5500-120 L ogic and 5500-420 Ul boards. All
radios include the SEM, and the desired encryption
options (if any) are enabled by factory program-
ming. FIPS approved.

4.xX

Yes

No

Yes

Yes

[1] The version number of Versions 1-3 is also indicated by the 13th digit of the radio part number (242-51xx-xxx-xxV).
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5100 PORTABLE SPECIFICATIONS

The following are general specifications intended for usein testing and servicing this transceiver. For current
advertised specifications, refer to the specification sheet available from your sales representative. Values are
typical and are subject to change without notice.

Frequency Range

Available Operating Modes

Channels/Talk Groups
Transmit/Receive Separation
Channel Spacing

Maximum Deviation

Frequency Stability

Dimensions (w/o antenna)
Weight (w/std battery)
Supply Voltage
Battery Life
Current Drain (maximum
wi/o backlight, w/backlight
add 100 mA)

Sensitivity

Selectivity

Spurious and Image Rejection
Intermodulation

Maximum Frequency Spread
Audio Power Output

Audio Distortion

RF Power Output

Spurious and Harmonic Emissions

FM Hum and Noise

Audio Modulation

Audio Distortion

Maximum Frequency Spread

GENERAL

VHF: 136-174 MHz

UHF: 380-470 MHz, 403-470 MHz, 450-512 MHz

700/800 MHz: 762-870 MHz, 800 MHz: 806-870 MHz (see Section 1.2.2)
Conventional analog, Project 25 conv. and trunked, SMARTNET/SmartZone
analog and digital (see Section 1.2.4)

Up to 512 (dependent on available memory)

Any frequency within the range

VHF: 12.5, 25, and 30 kHz

UHF: 12.5 and 25 kHz

700/800 MHz: 12.5 and 25 kHz

25 kHz analog - 5 kHz

12.5kHz analog - 2.5 kHz

12.5 kHz analog NPSPAC - 4.0 kHz

VHF/UHF - 2.0 PPM, 700/800 MHz - 1.5 PPM (-22 to +140° F or —30 to
+60° C)

6.7 Hx 252" Wx 1.9" D (17.0cm x 6.4 cm x 4.8 cm)

24 0z. (675 Q)

7.2 volts DC nominal

13 hours typical w/std 3600 mAH battery

Standby - 200/210 mA (with Ver A B/Ver C RF board, see Section 1.13.1)
Receive (rated audio out) - 400/430 mA

Low Tx Power - 1.5/1.3 A

High Tx Power - 2.8/2.4 A

RECEIVER

0.25 pV (analog mode 12 dB SINAD), 0.25 pV (digital mode 5% BER)
—75dB

—75 dB (VHF/UHF), —80 dB (700/800 MHz)

—78 dB (VHF), =77 dB (UHF), =75 dB (700/800 MHz)

Any spread within the range

500 mwW

Lessthan 2% at 1 kHz

TRANSMITTER

VHF: 5W (high), IW (low)

UHF: 4W (high), 1W (low)

700 MHz: 2.5W (high/TA), 1W (low)

800 MHz: 3W (high), 1W (low), 2.5 TA

—70 dB (VHF/UHF), =75 dB (700/800 MH2z)

—45 dB at 25 kHz bandwidth

16KO0F3E, 8K10F1E (all), 11KOF3E (VHF/UHF), 14K 0F3E (700/800 MHZz)
Lessthan 2% at 1 kHz

Any spread within the band

1-12
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SECTION 2 BATTERY, ACCESSORY, AND DISASSEMBLY INFORMATION

Figure 2-1

2.1 BATTERY INFORMATION
2.1.1 BATTERY REMOVAL/INSTALLATION

To remove the battery from the radio for
recharging or replacement, press the release button
(see Figure 2-1) and then rotate it upward to the
approximate point shown and remove it from the
radio.

2.1.2 BATTERY CHARGING

NOTE: Do not charge the battery with radio power on
(seefollowing).

The battery can be charged separately or while
attached to the radio. When it is charged while
attached to the radio, radio power should be turned off.
If it isnot, the battery begins slowly discharging when
the trickle charge mode is entered. Thetrickle modeis
indicated by agreen Ready indication, and it is entered
automatically when the battery is nearly fully charged.
Gradual discharging occursin the trickle mode
because the charge current of approximately 50 mA is
less than the radio standby current of 200 mA.

CAUTION: Do not transmit in close proximity to the
charger base (see following).

2-1

Battery Removal

Do not expose the charger base to high level RF
signals while a battery is being charged because this
may cause a charger fuse to blow (especially in the
UHF range). Radios programmed for SMARTNET/
SmartZone operation, for example, may affiliate while
in the charger which causes them to key automatically.
Therefore, do not leave radio power on while charging
as described above.

2.1.3 PREVENTING LOSS OF ENCRYPTION
KEYS

NOTE: Later models (manufactured in 2003 and | ater)
have reduced storage time as follows.

If Infinite Key Retention is not programmed, the
transceiver must be connected to a constant power
source to preserve the encryption keysin memory.
Storage capacitors maintain the supply voltage (and
these keys) for approximately 30 seconds to allow the
battery to be changed. Therefore, when changing the
battery of atransceiver containing keys, make sure to
reattach another battery within 30 seconds.

Models with Flash code 1.11.0 or later can be
programmed for Infinite Key Retention. The keys are
then stored in memory and are not lost, even if power
is disconnected for an extended period.
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2.1.4 BATTERY CARE

WARNING: Do not incinerate a battery pack because
it may explode. Also, do not short circuit theterminals
because the battery pack and the object causing the
short may become very hot. Do not disassemble or
modify a battery pack.

Proper battery care enhances the useful life of the
battery. The battery should be recharged as soon a
practical after the low battery indication appears (see
Section 3). Follow the charging instructionsin the
manual included with the charger. When the battery

failsto hold a charge or provides only avery short
operating time, it must be replaced with a new unit.

A fully charged battery provides approximately
13 hours of service before recharging isrequired. This
time assumes that 5% of the time is spent transmitting,
5% in the receive unsquel ched mode, and 90% in the
receive squelched mode. The operating time may be
lessif moretimeis spent in the transmit or
unsquelched maodes, or if the battery is not fully
charged or its capacity has deteriorated. Be sure to
dispose of the nickel metal-hydride (NiMH) battery
pack in accordance with local waste regulations.

Figure 2-2 Belt Clip Installation

2.2 BELT CLIP INSTALLATION

Remove the battery and dlide the belt clip into the
slot on the battery as shown in Figure 2-2. To remove
theclip, smply slideit out. It isheld in place by the
chassis when the battery isinstalled on the radio.

2-2
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Install Lock
Screw Here

Accessory Connector

Latch

- HOOk

Figure 2-3 Accessory Installation

2.3 ACCESSORY INSTALLATION

To connect an accessory such as a speaker-
microphone to the transceiver, refer to Figure 2-3 and
proceed as follows:

Remove the dust cover over the accessory jack on
the side of the transceiver.

Insert the hook of the accessory connector into the
dlot on the side of the transceiver.

Hold the latch open, press the connector against the
transceiver, and then release the latch to lock the
connector in place.

Install theincluded locking screw inthelatch tabin
the location shown.
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Option Select Lines

Opt Sel 1 (pin 1) and Opt Sel 2 (pin 5) of the
UDC (accessory) connector indicate to the control
logic when an accessory is connected and what acces-
sory isinstalled. These lines function as follows:

Opt Sel 1 and 2 High (3.3V) - Thisisthe normal
operating condition in which no accessory is
connected. Both lines are pulled high (3.3V) by
internal pull-up resistors.

Opt Sel 1 Low - A speaker-microphone or some other
accessory is connected. Opt Sel 2 then functions as an
external PTT line (low = PTT), and theradio PTT
switch isalso functional. The internal speaker and
microphone are disabled.

Opt Sel 1 High, Opt Sel 2 Low - The encryption
keyloader is connected.
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2.4 TRANSCEIVER DISASSEMBLY

2.4.1 SEPARATING FRONT COVER AND CHASSIS

1. Remove the antenna.

2. Insert asmall flat-blade screwdriver or similar tool between the plastic front cover and metal chassis as shown

below. Carefully lift the chassis out of the cover with the screwdriver blade. Raise it to approximately the point
shown in the next illustration.

Front Cover L™

NOTE: Before reassembling the front cover and chassis, make sure the UDC (accessory) connector flex circuit is
flat against the side of the front cover. If it is not, the RF board shield clip may catch and damage it.

4. When reassembling, make sure the perimeter gasket isin place, and then use the screwdriver blade again as a

guide to prevent damage to the bottom part of the gasket as the chassis dides back in place. Firmly pressthe
chassis and the cover together until they snap in place.

2-4
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2.4.2 REMOVING RF AND LOGIC BOARDS FROM CHASSIS

1. Separate the front cover and chassis as described in the preceding section. The RF and logic boards are located
inside the metal chassis as shown below.

Logic B
RF Board ogic Board

2. Removethe shieldsover the RF and logic boards. These shieldsinsert in slots on one side of the chassis and then
clip to the other side of the chassis. These shields also hold the boards in place.

3. Unplug the antenna cable from the RF board using aplier or similar tool at the location shown below. Unlock the
logic board flex circuit by sliding the tab on the connector outward. The RF and logic boards can now be
removed.

Unplug Ant
Jack Cable
Unlock Flex
Circuit
RF Module

4. When handling these boards, minimize bending of the flex circuit to prevent it from being damaged. Before
replacing the RF board, make sure there is adequate heat sink compound on the pad under the RF module.
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2.4.3 REMOVING Ul (USER INTERFACE) BOARD

1. Separatethefront cover and chassis as described in Section 2.4.1. The Ul board islocated inside the front cover
as shown below.

Ul Board

Unsolder
Wires
Remove
Unlock Screws
Flex Circuits

e

-———— - -

2. Unlock thethreeflex circuits shown above by diding the tab on each connector outward. Carefully dlide the flex
circuits out of the connectors, taking care to minimize bending which could crack the traces.

3. Remove the two screws shown above. If required, also unsolder the two speaker wires.

4. Carefully lift the bottom end of the Ul board upward (guide the microphone out of its cavity). Then slide the Ul
board out of the radio.

5. When reinstalling the Ul board, the display assembly on the bottom of the board must slide into the area above
the keypad (see following illustration). If the Ul board does not lie flat against the keypad after it isinstalled, the
display is probably hanging up on the keypad. Do not forceit in place. Reorient the keypad and Ul board as
required until the display dides into place. Also make sure that the optic fiber bundle slides under the boss on
the switch assembly, and the microphone is properly positioned back in its cavity.

Display Area
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2.4.4 REMOVING SWITCH ASSEMBLY

1. Separatethefront cover and chassis as described in Section 2.4.1. Then remove the Ul board as described in the
preceding section.

2. Pull the rubber knobs and plastic channel number ring off the shafts.
3. To remove the position indicator ring under the channel knob, turn the channel switch so that the flat part of the

shaft istoward one of the tangs (see below). Then insert atweezers or similar tool under both tangs and push it
inward to release the tangs from the groove in the shaft.

4. Remove the spanner nut on each shaft and slide the switch assembly out of the cover.
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SECTION 3 OPERATION

3.1 GENERAL

The operation of the 5100 transceiver isincluded
in a separate manual that isincluded on the CD-ROM
with this manual.
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SECTION 4 TRANSCEIVER PROGRAMMING

Connect To
Serial Port

5100 Programming Cable
Part No. 023-5100-920

. ' .-r “

1

LLHLLLET T PRl | ,II A

Figure 4-1 Programming Setup

4.1 PROGRAMMING SETUP

The following items are required to program the
transceiver. The part numbers of this equipment are
shown in Table 1-1 in Section 1. The programming
set-up is shown above.

Computer running Windows® software

5100 Programming Cable, Part No. 023-5100-920
PCConfigure programming software, Part No.
023-9998-488.

NOTE: The -920 cable, -488 software, and a CD
manual areincluded in the 5100 Series Programming
Kit, Part No. 250-5100-003.

4.2 COMPUTER DESCRIPTION

The computer used to run this program should
meet the following minimum requirements:

The computer used to run this program should
meet the following minimum requirements:

Windows 95/98/NT/2000

Pentium® processor or equivalent

At least 16 MB of RAM

A hard disk drive with at |east 4 MB of free space
A CD-ROM drive

An available seria port

4.3 USING THE PCCONFIGURE SOFTWARE

The PCConfigure software is described in a sepa-
rate manual included on the CD-ROM with the
service manual.

Tone (CTCSS) and digital (DCS) Call Guard
tones and 800 MHz channel frequencies are located in
the back of the above manual.

NOTE: The latest programming manual is also
included on the PCConfigure CD-ROM.
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4.4 CLONING PROCEDURE

The Clone feature allows one radio to be used to
program another with identical information. The
PCConfigure programming software is not required.
Only conventional analog and Project 25 zones can be
programmed with this feature. SMARTNET/Smart-
Zone and Project 25 trunked information is not trans-
ferred. The Clone option switch must be programmed
on the master radio. With the latest 5100 versions,
both wireless and wired cloning are available.
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For more information on cloning one radio with
another, refer to Section 14 of the PCConfigure
Manual included on the CD-ROM with this service
manual. To open this manual, click the link on the
preceding page or go to the PCConfigure directory on
the CD and open the file “Manual .pdf”.
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SECTION 5 CIRCUIT DESCRIPTION

5.1 GENERAL OVERVIEW
5.1.1 INTRODUCTION

The EFJohnson 5100 series digital portable radio
uses a PowerPC®-based controller and aDi gital Signal
Processor (DSP) to provide the following modes of
operation:

Narrowband Analog - FM modulation with a
maximum deviation of 2.5 kHz. This mode is usually
used in systems where the channel spacing is12.5
kHz. Call Guard (CTCSS or DCS) subaudible squelch
signaling can be used in this mode.

Wideband Analog - FM modulation with a maximum
deviation of 5 kHz. Thismode isusually used in
systems where the channel spacing is 25 kHz or 30
kHz. Call Guard (CTCSS or DCS) subaudible squelch
signaling can be used in this mode.

Project 25 Digital - The voiceis digitized, error
corrected, optionally encrypted and transmitted using
C4FM modulation according to the Project 25 stan-
dard. This mode can be used in channel spacings of
12.5kHz.

The DSP processes the received signals and
generates the appropriate output signals. The micro-
controller controls the hardware and provides an inter-
face between hardware and DSP.

PC Boards
Thisradio contains the following PC boards:

RF Board

Logic Board

User Interface (Ul) Board

Five flex circuits that provide interconnection with
the RF board, display, top panel controls, side
buttons, and UDC (accessory) connector.

The User Interface Board provides the input/
output interface for the user. It contains the PowerPC
processor which is the main controller for the trans-
ceiver. It also contains the keypad and has inputs for
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the various buttons and switches. It also controls the
display and performs al RS-232 communications
between the radio and remote computer stationsfor the
purposes of radio programming, tuning, encryption key
loading and software downloading.

The Logic Board contains the digital audio
processing circuitry which includes the CODEC (or
ADSIC with early versions) and DSP devices.

NOTE: The next two sections (5.1.2 and 5.1.3)
describe operation with the revised logic (Mersion Cin
Section 1.13). Generally, the Digital IF chip on the
revised RF board replaces the ABACUS chip on the
early version, and the CODEC on the revised logic
board replaces the ADS C chip on the early version.

5.1.2 ANALOG MODE
Receive Mode

The signal is routed from the antenna connector
to the RF Board where it isfiltered, amplified, and
mixed with thefirst local oscillator frequency gener-
ated by the synthesizer. The resulting IF signal isalso
filtered and amplified and sent to the AD9864 digital
IF chip.

The signal is then mixed with the second local
oscillator frequency to create a second IF signal. The
second IF signal is then sampled and downconverted
to baseband. The baseband signal is then decimated to
alower sasmpleratethat is selectable at 20 kHz. This
signal isthen routed via a seria interface from the IF
chip to the DSP on the logic board.

On the logic board the DSP digitally filters the
input signal and performs frequency discrimination to
obtain the message signal. The DSP first performs a
carrier- detection squelch function on the radio. If a
signal is determined to be present, the audio portion of
the signal is resampled and then filtered appropriately.
Thefiltered signal isthen routed back to a D/A in the
CODEC to produce an analog signal for output to the
audio power amplifier and then the speaker. Any
detected signaling information is decoded and the
resulting information is sent to the microcontroller.
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Transmit Mode

The signal from the microphoneis amplified and
then routed to the CODEC chip whereit isfirst digi-
tized and then sent to the DSP. The DSP performs the
required filtering, adds the desired signaling, converts
the sample rate and then sends the resulting signal
back to a D/A in the CODEC to produce the anal og
modulation signals for the VCOs. The modulated
VCO signal isthen sent to the RF power amplifier and
transmitted.

5.1.3 PROJECT 25 DIGITAL MODE
Introduction

In Project 25 Digital Mode, the carrier is modu-
lated with four discrete deviation levels. These levels
are+600 Hz and £1800 Hz. Digitized voiceis created
using an IMBE™ vocoder.

Receive Mode

The signal is processed in the same way as an
analog mode transmission until after the squelch func-
tion is performed. If asignal is detected to be present,
the DSP resamples the signal from 20 kHz to 24 kHz.
Thisis done so that the sample rateis an integer
multiple (5x) of the datarate of the digital modulation
which is 4800 symbols/sec (9600 bits/sec).

The resampled signal is then processed by a
demodulator routine to extract the digital information.
The resulting bit stream (9600 bps) is sent to a routine
that performs unframing, error-correction, and voice
decoding. The result of these operationsis arecon-
structed voice signal sampled at 8 kHz. The sampled
voice signal is sent to aD/A in the CODEC to produce
an analog signal for output to the audio power ampli-
fier and speaker.

Transmit Mode

The microphone signal is processed asin the
analog mode until it reaches the DSP. At this point the
audio signal is processed by a voice encoding routine
to digitize the information. The resulting samples are
then converted to a bit stream that is placed into the
proper framing structure and error protected. The
resulting bit stream has a bit rate of 9600 Hz.
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This bit stream in then encoded, two bits at a
time, into adigital level corresponding to one of the
four allowable frequency deviations. This produces
16-bit symbolswith arate of 4800 Hz. The symbols
are resampled to arate of 48 kHz and filtered to
comply with channel bandwidth requirements. The
filtered signal is then sent to a D/A in the CODEC to
produce the analog modulation signal for the VCO.
The modulated VCO signal is then mixed up to the
final transmit frequency and then sent to the RF PA for
transmission.

5.2 VHF RF BOARD (Version C)

NOTE: The following describes the new revised
Version C RF board described in Section 1.13.1. The
RF Board is not field serviceable. It must be replaced
as a unit with a new board.

5.2.1 RECEIVER

Front End Bandpass Filter

A harmonic filter is followed by a PIN diode
transmit/receive switch. Following this switch afixed
tuned bandpass filter is used at the front-end of the
receiver. Thisfilter provides first image rejection with
minimal lossin order to provide the desired receiver
sensitivity. Following the filter avariable attenuator is
used to increase the dynamic range of the receiver
when receiving high level signals.

Front End LNA and Bypass Switching

The Low Noise Amplifier (LNA) iscritical in
determining the overall noise figure of the receiver
chain. An MGA-71543 amplifier (U39) provides
optimum noise figure, gain, intercept point, and power
consumption.

Post-L NA Bandpass Filters

An additional bandpassfilter is located after the
LNA. Thisfilter isidentical to the front end filter
previously described and provides additional image
rejection.
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Figure 5-1 VHF RF Board Block Diagram (Version C)

Mixer and LO Filter

A double-balanced, low-level ADEX-10L mixer
(MX1) withaLOdrivelevel of +4 dBmisused for the
first conversion. This mixer provides agood dynamic
range with a3 dB lower LO drive than the more tradi-
tional +7 dBm drive mixers. This reduces power
consumption and also the conducted and radiated local
oscillator leakage from the receiver.

High side injection is used to provide optimum
spurious performance. A LO filter prior to the mixer
L O port reduces wideband noise from the LO synthe-
sizer which improves receiver sensitivity.

IF Filter and Amplifier

A two-pole 64.455 MHz crystal filter (U2) isused
to provide the desired level of adjacent channel rejec-
tion while providing minima amplitude and phase
distortion within a 25 KHz bandwidth. Shields are
installed around the crystal filter to provide sufficient
isolation to meet the second image response specifica-
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tions and to minimize noise pickup by the impedance-
matching inductors (L1, L2, L3,L4and L7.)

A transistor IF amplifier (Q1) and supporting
circuitry is required to boost the signal strength,
thereby reducing the overall noise figure. The noise
figure, signal gain, intercept point, and power
consumption are optimized in this design. An addi-
tional two-pole 64.455 MHz crystal filter (U25) is
used to increase the adjacent channel rejection. AnLC
circuit provides the required impedance matching
between the output of the IF filter and the input of the
backend chip (U11.)

Back End IC

An Analog Devices AD9864 IF Digitizing
Subsystem |C (U11) provides avariety of functions
for the receiver asfollows:

Second Local Oscillator - A varactor-tuned tran-
sistor (Q2) oscillator is phase-locked to a fixed
frequency of 62.355 MHz for converting the first
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IF of 64.455 MHz to asecond IF frequency of 2.1
MHz. Phase Locked Loop circuitry inside of the
AD9864 operates with a phase-detector frequency
of 15 kHz.

Second Conversion Mixer and Filtering - A mixer
inside the AD9864 converts from the first I F of
64.455 MHz to the second I F of 2.1 MHz. External
filters (L29 and L30) provide | F bandpass filtering.
Additional filtering is provided by the inherent
operation of the sigma-delta analog/digital
converters.

Gain Control - This device provides up to 12 dB of
AGC range viaa combination of analog and digital
controls. Additionally, thereis a 16 dB attenuator
in the front end. The optimum settings are
controlled by the host microprocessor.

Analog/Digital Conversion and Processing -
Sigma-delta converters provide | and Q sampling
directly from the second IF frequency. The
resulting digital words are first filtered by internal
programmable FIR filters and then clocked out of
the AD9864 viaa seria data bus using a program-
mable data rate.

5.2.2 SYNTHESIZER

The following three phase locked loops are used
in the VHF radio module to provide the required
overal functionality and performance levels.

Receive PLL

Thereceive PLL providesasignal that isin the
frequency range of 200 to 239 MHz. In receive mode
it is programmed for afrequency that is 64.455 MHz
above the receive frequency. In transmit modeitis
programmed for afrequency that is equal to 374.4
MHz minus the desired transmit frequency.

Transmit PLL

Thetransmit PLL phase locks a transmit oscil-
lator that is operating at an output frequency of 138 to
174 MHz. The RF signal into the PLL chip is created
by mixing the transmit frequency with the receive PLL
frequency to generate amix frequency of 374.4 MHz.
This provides low frequency modulation of the VCO
by modulating the transmit PLL reference frequency.
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Reference PLL

The reference PLL phase locks the receive PLL
reference oscillator to the transmit PLL reference
oscillator with aloop bandwidth of less than 10 Hz.
This PLL ensures that the center frequency of both
reference oscillators are the same. It also limits the
modulation of the receive PLL reference oscillator by
the low frequency modulation applied to the transmit
PLL reference oscillator.

PLL IC

Two CX72301 sigma-delta modulated PLL chips
(U29 & U46) are used for the PLLs described above.
This PLL chip provides good phase noise capabilities
to reduce adjacent channel interference and quick
switching between the receive and transmit modes.

Reference Oscillators

One 16.8 MHz oscillator (Y1) isused asthe
frequency reference for the receive PLL and also for
the receiver backend I1C.

The other 16.8 MHz oscillator (Y 2) isused asthe
frequency reference to the transmit PLL. The center
frequency of this oscillator is corrected usingaDC
tuning voltage from the digital board in the receive
mode and it is modulated with voice or datain the
transmit mode.

Thereceive PLL reference oscillator is phase
locked to the transmit PLL reference oscillator as
discussed above.

Analog Switches and PLL Loop Filters

An analog switch (U17) providesfaster switching
of signals during channel changes by varying the time
constant of the PLL loop filter.

5.2.3 TRANSMITTER
Modulation

A “dual-port” modulation schemeis used to
provide the DC coupling of the signal required for data
modulation applications. In this scheme, modulation
applied to the transmit PLL frequency reference
provides low-frequency modulation, and modulation
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applied to the transmit PLL transmit VVCO (U47)
provides high-frequency modulation. Signals for both
modulation ports are provided by DACs on the digital
board.

Power Amplifier

The power amplifier (U3) is a Mitsubishi
RAQ07M1317M module. This PA module providesthe
desired RF power output level and is stable over a
wide range of VSWR conditions. The PA isdriven by
a SGA-6589 driver (U20) that typically provides +21
dBm output power. The PA is turned on and off by
switching the power to this driver viatransistor D10.

ALC

To maintain the specified transmitter output
power level, Automatic Level Control (ALC) is used
to control the drive level to the PA. The detected
forward power is compared to areference level
provided by the digital board via op amp U21A. The
resulting error voltage is applied to a power level
control port of the power amplifier module. Trans-
mitter on/off splatter filtering is provided by an RC
network (R76, R12, C43 and C141.)

T/R Switching and Harmonic Filter

The output of the power amplifier is applied to
the transmit/receive RF PIN switch (D12/D13). Thisis
ahigh dynamic-range switch that is capable of passing
the desired transmit power with minimal compres-
sion. Any harmonics generated by the PA module and
the RF T/R switch arefiltered by a harmonic filter that
islocated between the RF T/R switch and the antenna
jack.

5.3 UHF RF BOARD (VERSION C)

NOTE: The following describes the new revised
Version C RF board described in Section 1.13.1. The
RF Board is not field serviceable. It must be replaced
as a unit with a new board.

5.3.1 RECEIVER

Front End Bandpass Filter

A harmonic filter is followed by a PIN diode
transmit/receive switch. Following the switch, two
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fixed tuned bandpass filters are used in the front-end
of the receiver. Depending on the desired receive band,
the appropriate filter is selected using RF switches
(U37/U41). Thisfilter provides first-image rejection
with minimal lossin order to provide the desired level
of receiver sensitivity. A variable attenuator, which
follows the filter, increases the dynamic range of the
receiver when receiving high-level signals.

Front End LNA and Bypass Switching

The Low Noise Amplifier (LNA) iscritical in
determining the overall noise figure of the receiver
chain. An MGA-71543 amplifier (U39) provides
optimum noise figure, gain, intercept point, and power
consumption.

Post-L NA Bandpass Filters

Additional bandpass filters are positioned after
the LNA. Thesefilters are identical to the front-end
filters previoudy described. RF switches U42 and U40
are used to select between the two bands. These filters
provide additional image rejection.

Mixer and LO Filter

A double-balanced, low-level ADEX-10L mixer
(MX1) withaLOdrivelevel of +4 dBmisused for the
first conversion. This mixer provides good dynamic
range with a3 dB lower LO drive than the more tradi-
tional +7 dBm drive mixers. This reduces power
consumption and also the conducted and radiated local
oscillator leakage from the receiver.

For the low band UHF version, ahigh-side mix is
used for the 380-444 MHz receive band and alow-side
miX isused for the 444-470 MHz receive band. For the
high band UHF version, ahigh-side mix is used for the
450-455 MHz receive band and alow-side mix is used
for the 455-520 MHz receive band. This band plan
reduces the tuning range requirements for the VCOs.

A LOfilter isused prior to LO port of the mixer
to reduce the impact of wideband noise from the LO
synthesizer on the receiver sensitivity.

IF Filter and Amplifier

A two-pole 64.455 MHz crystal filter (U2) isused
to provide the desired level of adjacent channel
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Figure 5-2 UHF RF Board Block Diagram (Version C)

rejection while providing minimal amplitude and
phase distortion within a 25 KHz bandwidth. Shields
installed around the crystal filter provide sufficient
isolation to meet the second image response specifica-
tions and minimize noise pickup by the impedance-
matching inductors (L1, L2, L3,L4and L7.)

A transistor IF amplifier (Q1 and supporting
circuitry) is required to boost the signal strength,
thereby reducing the overall noise figure. The noise
figure, signal gain, intercept point, and power
consumption are optimized in this design. An addi-
tional two-pole 64.455 MHz crystal filter (U25) is
used to increase the adjacent channel rejection. AnLC
circuit provides the reguired impedance matching
between the output of the IF filter and the input of the
backend chip (U11.)

Back End IC
An Analog Devices AD9864 |F Digitizing

Subsystem IC (U11) provides avariety of functions
for the receiver asfollows:
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Second Local Oscillator - A varactor-tuned tran-
sistor (Q2) oscillator is phase-locked to afixed
frequency of 62.355 MHz for converting the first
IF of 64.455 MHz to asecond IF frequency of 2.1
MHz. Phase Locked Loop circuitry inside of the
AD9864 operates with a phase-detector frequency
of 15 kHz.

Second Conversion Mixer and Filtering - A mixer
inside the AD9864 converts from the first IF of
64.455 MHz to the second I F of 2.1 MHz. External
filters (L29 and L 30) provide IF bandpass filtering.
Additional filtering is provided by the inherent
operation of the sigma-delta analog/digital
converters.

Gain Control - This device provides up to 12 dB of
AGC range viaa combination of analog and digital
controls. Additionally, thereisa 16 dB attenuator
in the front end. The optimum settings are
controlled by the host microprocessor.
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Analog / Digital Conversion and Processing -
Sigma-delta converters provide | and Q sampling
directly from the second IF frequency. The
resulting digital words are first filtered by internal
programmable FIR filters and then clocked out of
the AD9864 viaa seria data bus using a program-
mable data rate.

5.3.2 SYNTHESIZER

PLL IC

A CX72301 sigma-delta modulated PLL (U29)
forms the basis of the main synthesizer that is used for
both receive and transmit modes. This PLL chip
provides good phase noise capabilities to reduce adja-
cent channel interference and quick switching between
the receive and transmit modes.

In receive mode the PLL is programmed for a
local oscillator frequency that is 64.455 MHz away
from the receive frequency. In transmit mode the PLL
is programmed directly for the transmit frequency.

Reference Oscillator

A 16.8 MHz oscillator (Y1) isused asthe
frequency reference to the synthesizer and also to the
receiver backend |C. The center frequency of this
oscillator is corrected using a DC tuning voltage from
the digital board during receive and voice and data
modulation during transmit.

Analog Switches and PLL Loop Filters

An analog switch (U17) provides quicker
switching of signals during channel changes by
varying the time constant of the PLL loop filter.

VCOs

Two different V COs minimize the tuning range of
the VCOs in order to meet phase noise specifications.
Both VCO's (U1 and U5) are used for transmit and
receive modes. Their combined tuning range covers
the entire transmit and receive frequency bands.
Transmit modulation is provided to each oscillator's
modulation port from the digital board.
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A RF2361 buffer amplifier (U6) providesthe
required level of drive for the receiver mixer'slocal
oscillator signal as discussed above.

5.3.3 TRANSMITTER
Modulation

A “dual-port” modulation schemeis used in order
to provide DC coupling of the signal required for data
modulation applications. Modulation applied to the
PLL's frequency reference provides low-frequency
modulation, whereas modulation applied to the PLL's
transmit VCO's (U1 and U5) provide high-frequency
modulation. Signals for both modulation ports are
provided from DACs on the digital board.

Power Amplifier

The power amplifier (U3) is a Mitsubishi
RA07M4047M-01 module for the low band version
and a Mitsubishi RA07M4452M-01 module for the
high band version. The PA module provides the
desired RF power output level and is stable over a
wide range of VSWR conditions. The PA isdriven by
a SGA-6589 driver (U20) that typically provides +21
dBm output power. The PA isturned on and off by
switching the power to this driver viatransistor D10.

ALC

To maintain the specified Transmitter output
power level, Automatic Level Control (ALC) is
provided to control the drive level to the PA. The
detected forward power is compared to areference
level provided by the digital board via op amp U21A.
The resulting error voltage is applied to a power level
control port of the power amplifier module. Trans-
mitter on/off splatter filtering is provided by an RC
network (R76, R109, C267 and C141.)

T/R Switching and Harmonic Filter

The output of the power amplifier is applied to
the transmit/receive RF PIN switch (D12 & D13.) This
is a high dynamic-range switch that is capable of
passing the desired transmit power with minimal
compression. Any harmonics generated by the PA
module and the RF T/R switch are filtered by a
harmonic filter that is between the RF T/R switch and
the antenna jack.
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Figure 5-3 700/800 MHz RF Board Block Diagram

5.4 700/800 MHz RF BOARD (VERSION C)
NOTE: The following describes the new revised
\ersion C RF board described in Section 1.13.1. The
RF Board is not field serviceable. It must be replaced
as aunit with a new board.

5.4.1 RECEIVER

Front End Bandpass Filter

A varactor-tuned bandpass filter (including W3
and W4) is used in the front-end of the receiver. This
filter provides first-image rejection with minimal loss
to provide the desired level of receiver sensitivity. The
front-end bandpass filter center frequency istuned via
voltages from an 8-channel D/A converter. Ceramic
resonators provide a high circuit Q and lower loss than
afixed inductor. A back-to-back varactor diode
configuration increases the circuit's third-order inter-
cept point.
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Front End LNA and Bypass Switching

Low Noise Amplifier (LNA) U33iscritical in
determining the overall noise figure of the receiver.
The RF2361 amplifier provides a good noise figure,
gain, intercept point and power consumption. RF
switches U28 and U37 bypass the signal around the
LNA when required to increase the effective third-
order intercept point and the interference rejection
capabilities of the receiver.

Post-L NA Bandpass Filters

Additional bandpass filters are used after the
LNA. Thesefilters are fixed-tuned since varactor-
tuned filters would have an excessive third-order inter-
cept point. One filter bank is tuned to the 700 MHz
receive band and the other bank to the 800 MHz
receive band. RF switches U8 and U7 select the
desired band. These filters have better selectivity and
more loss than the front-end filters, but the gain of the
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LNA minimizes the impact of the filter loss on the
receiver sensitivity.

Mixer and LO Filter

A double-balanced, low-level ADEX-10L mixer
(MX1) with aLO drive of +4 dBm isused for the first
conversion. This mixer provides good dynamic range
with 3 dB lower LO drive than the more traditional +7
dBm drive mixers. This provides power savings and
reduces conducted and radiated L O leakage from the
receiver. A high-side mix isused for the 700 MHz
receive band and alow-side mix is used for the 800
MHz receive band. This band plan reduces the tuning
range requirements for the VCOs.

A LO filter (including W1 and W2) is used prior
to LO port of the mixer to reduce the effect of wide-
band noise from the LO synthesizer on the receiver
sensitivity. Thisfilter is varactor-tuned with the center
frequency tuned via a voltage from a D/A converter.

IF Filter and Amplifier

A four-pole 64.455 MHz crystal filter (U2) is
used to provide the desired level of adjacent channel
and image rejection while providing minimal ampli-
tude and phase distortion within the 25 kHz band-
width. Shields are installed around the crystal filter to
provide sufficient isolation in order to meet the second
image response requirements and minimize noise
pickup by the impedance-matching inductors (L1, L2
andL7.)

A transistor IF amplifier (Q1 and supporting
circuitry) is used to boost the signal strength which
reduces the overall noise figure. The noise figure,
signal gain, intercept point and power consumption are
optimized by this circuit. An LC circuit provides the
required impedance matching between the output of
the IF amplifier and the input of backend chip U11.

Back End IC
An Analog Devices AD9864 |F Digitizing
Subsystem IC (U11) provides the following receiver

functions:

Second L ocal Oscillator - A varactor-tuned tran-
sistor (Q2) oscillator is phase-locked to afixed
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frequency of 62.355 MHz in order to convert the
first IF of 64.455 MHz to a second IF frequency of
2.1 MHz. Phase Locked Loop circuitry inside of
the AD9864 operates with a phase-detector
frequency of 15 kHz.

Second Conversion Mixer and Filtering - A
mixer inside the AD9864 converts from the first IF
of 64.455 MHz to the second IF of 2.1 MHz.
Externa filters L29 and L 30 provide | F bandpass
filtering. Additional filtering is provided by the
inherent operation of the sigma-delta analog/digital
converters.

Gain Control - This device provides up to 12 dB
of AGC range via a combination of analog and
digital controls. Additionally, thereisa 16 dB
attenuator in the front end. The optimum settings
are controlled by the host microprocessor.

Analog/Digital Conversion and Processing -
Sigma-Delta Converters provide | and Q sampling
directly from the second IF frequency. The
resulting digital words arefirst filtered by internal
programmable FIR filters and then clocked out of
the AD9864 viaa seria data bus using a program-
mable data rate.

5.4.2 SYNTHESIZER

PLL IC

A CX72301 sigma-delta modulated PLL (U29) is
used as the main receive and transmit synthesizer. This
PLL chip provides exceptiona phase noise capabilities
to reduce adjacent channel interference and quick
switching between the receive and transmit modes.

In the receive mode the PLL is programmed to a
Local Oscillator frequency that is 64.455 MHz from
the receive frequency. For the 700 MHz receive band,
the LO frequency is higher than the receive frequency,
and for the 800 MHz band, it is lower than the receive
frequency. In transmit mode, the PLL is programmed
directly to select the desired transmit frequency.

Reference Oscillator

A 16.8 MHz oscillator (Y1) providesthe
frequency reference for the synthesizer and receiver
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backend IC. The center frequency of this oscillator is
corrected using a DC tuning voltage from the digital
board during receive and it is modul ated with voice or
data during transmit.

Analog Switches and PLL Loop Filters

Anaog switches U16, U17, and U18 provide
faster channel switching by changing the time constant
of the PLL loop filters.

VCOs

Three different VCOs are used. VCO Ul isused
strictly in transmit mode. It's tuning range coversthe
entire transmit and receive frequency bands. Transmit
modulation is provided to this oscillator's modulation
port from the digital board through R9.

Two receive VCOs (U5 and U6) are required to
meet the phase noise regquirements. Each VCO func-
tions for only one of the two receive bands. An
RF2361 buffer amplifier (U40) provides the required
level of drive for the receiver mixer'sloca oscillator
signal as discussed above.

5.4.3 TRANSMITTER
Modulation

A “dual-port” modulation schemeis used to
provide DC coupling of the signal for data modulation
applications. Modulation applied to the PLL frequency
reference provides low-frequency modulation, and
modulation applied to the PLL transmit VCO (U1)
provides high-frequency modulation. Signals for both
modulation ports are provided from DACs on the
digital board.

Power Amplifier

Power Amplifier U3isaRA03M8087M module.
It provides the desired RF power output level and is
stable over awide range of VSWR conditions. The PA
is driven by a SGA-6589 driver (U20) that typically
provides +21 dBm output power. The PA isturned on
and off by switching the power to this driver viatran-
sistor D10.
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ALC

To maintain the specified Transmitter output
power level, Automatic Level Control (ALC) is
provided to control the drive level to the PA. The
detected forward power is compared to areference
level provided by the digital board via op amp U21A.
Theresulting error voltage is applied to a power-level
control port of the power amplifier module. Trans-
mitter on/off splatter filtering is provided by RC
network R63, R64, C141 and C211.

T/R Switching and Harmonic Filter

The output of the power amplifier is applied to
transmit/receive RF switch U4. Thisisahigh
dynamic-range switch that is capable of passing the
desired transmit power with minimal compression.
Any harmonics generated by the PA module and the
RF T/R switch are filtered by a harmonic filter that is
between the RF T/R switch and the antenna jack.

5.5 RF BOARD OVERVIEW (VERSION A/B)

NOTE: The following describes the earlier Viersion A
and B RF boards described in Section 1.13.1. The RF
Board is not field serviceable. It must be replaced asa
unit with a new board.

The receiver front end consists of a preselector,
an RF amplifier, a second preselector, and a mixer (see
Figure 5-4). With VHF and UHF models, both prese-
lectors are varactor-tuned, two- pole filters controlled
by the control logic. With 800 MHz models, these
filters are fixed-tuned. The RF amplifier is a dual-gate,
gallium-arsenide based IC. The mixer isadouble-
bal anced, active mixer coupled by transformers. Injec-
tion is provided by the VCO through an injection filter.
Refer to Table 5-1 for local oscillator (LO) and first IF
information.

Table 5-1 LO and First IF Frequencies

VHF UHF 800 MHz
LO Frequency |181.15 - 329.65 - 776.65 -
range 219.15 MHz |446.65 MHz |796.65 MHz
First IF 4515MHz |73.35 MHz |73.35 MHz
Frequency




CIRCUIT DESCRIPTION

VHF/UHF RF BOARD (VERSION A/B)

!

Inx
T
RX/TX

SWITCH

A

SECOND
PRESELECTOR

RX

o FIRST |
» PRESELECTOR

[}

TX
DC CONTROL

MIXER

DIGITAL
BACKEND
CIRCUIT
MODULE

A A

18T

F 2-POLE

CRYSTAL
FILTER

2-POLE
CRYSTAL
FILTER

(VHF AND UHF ONLY)

INJECTION

FILTER

SECOND
LOCAL
OSCILLATOR

2.1MHz

A
RX

VCO CONTROL

DIRECTIONAL RF POWER AMP

COUPLER/
DETECTOR

X X

vCco/
BUFFER

VCO FEEDBACK
PROGRAMMABLE BUS CONTROL

> SYNTHESIZER/
o| PRESCALER

\

DC CONTROL (VHF AND UHF ONLY)

\

16.8MHz

Y

TX CONTROL

DC CONTROL

D/A
CIRCUIT

REFERENCE
OSCILLATOR

CIRCUIT
MODULE

MODULE 16.8MHz

Figure 5-4 RF Board Block Diagram (Version A/B)

The frequency generation function is performed
by three |Cs and associated circuitry. The reference
oscillator provides afrequency standard to the synthe-
sizer/prescaler |C which controlsthe VCO IC. The
VCO IC actualy generates the first LO and transmit-
injection signals and buffers them to the required
power level. The synthesizer/prescaler circuit module
incorporates frequency-division and comparison
circuitry to keep the VCO signals stable. The synthe-
sizer/prescaler IC is controlled by the control logic
through a seria bus. Most of the synthesizer circuitry
isenclosed in rigid metal cansto reduce microphonic
effects.

The receiver back end consists of atwo-pole
crystal filter, an IF amplifier, a second two-pole crystal
filter, and the digital back-end IC (ABACUS). The
two-pole filters are wide enough to accommodate 5
kHz modulation. Final IF filtering is done digitally in
the ADSIC.

The digital back-end IC (ABACUS) consists of
an amplifier, the second mixer, an IF analog-to-digital
converter, a baseband down-converter, and a2.4 MHz
synthesis circuit. The second LO is generated by
discrete components external to the IC. The output of
the ABACUS IC isadigital bit stream that is current
driven on adifferential pair for areduction in noise
generation.

The transmitter consists of an RF PA IC that gets
an injection signal from the VCO. Transmit power is
controlled by two custom | Cs that monitor the output
of adirectional coupler and adjust PA control voltages
correspondingly. The signal passes through a Rx/Tx
switch that uses PIN diodes to automatically provide
an appropriate interface to transmit or receive signals.

5.6 VHF/UHF RF BOARD (VERSION A/B)

NOTE: The following describes the earlier Viersion A
and B RF boards described in Section 1.13.1.

5.6.1 FREQUENCY GENERATION UNIT (FGU)

The frequency generation unit (FGU) consists of
three major sections: the high stability reference oscil-
lator (U203), the fractional-N synthesizer (U204,) and
the VCO buffer (U201). A 5V regulator (U202),
supplies power to the FGU. The synthesizer receives
the 5V REG at U204, and appliesit to afiltering
circuit within the module and capacitor C253. The
well-filtered 5-volt output at U204, pin 19 is distrib-
uted to the Tx and Rx VCOs and the VCO buffer IC.

The mixer’s LO injection signal and transmit
frequency are generated by the Rx VCO and Tx VCO,
respectively. The Rx VCO uses an external active
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device (Q202), whereas the VHF Tx VCO's active
deviceisatransistor inside the VCO buffer. The UHF
Tx VCO uses two active devices, one external (Q203)
and the other internal to the VCO buffer. The base and
emitter connections of thisinternal transistor are pins
11 and 12 of U201.

The Rx VCO is a Colpitts-type oscillator, with
capacitors C235 and C236 providing feedback. The
Rx VCO transistor (Q202) isturned on when pin 38 of
U204 switches from high to low. The Rx VCO signal
isreceived by the VCO buffer at U201, pin 9, where it
isamplified by a buffer inside the IC. The amplified
signal at pin 2 isrouted through alow-pass filter
(L201 and associated capacitors) and injected as the
first LO signal into the mixer (U2, pin 8). Inthe VCO
buffer, the Rx VCO signal (or the Tx VCO signal
during transmit) is also routed to an internal prescaler
buffer. The buffered output at U201, pin 16 is applied
to alow-pass filter (L205 and associated capacitors).
After filtering, the signal is routed to a prescaler
divider in the synthesizer at U204, pin 21.

The divide ratios for the prescaler circuits are
determined from information stored in memory during
programming. The microcontroller extracts data for
the division ratio as determined by the selected
channel and sends that information to a comparator in
the synthesizer viaabus. A 16.8 MHz reference oscil-
lator, U203, appliesthe 16.8 MHz signal to the synthe-
sizer at U204 pin 14. The oscillator signal is divided
into one of three pre-determined frequencies. A time-
based algorithm is used to generate the fractional-N
ratio.

If the two frequenciesin the synthesizer’s
comparator differ, acontrol (error) voltageis
produced. The phase detector error voltage (V control)
at pins 31 and 33 of U204 is applied to the loop filter
consisting of resistors R211, R212, and R213, and
capacitors C244, C246, C247, and C248. The filtered
voltage alters the VCO frequency until the correct
frequency is synthesized. The phase detector gainis
set by components connected to U204, pins 28 and 29.

In the Tx mode, U204, pin 38 goes high and
U201, pin 14 goes low, which turns off transistor Q202
and turns on theinternal Tx VCO transistor in U204
and the external Tx VCO buffer Q203 on the UHF
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circuit. The Tx VCO feedback capacitors are C219
and C220. Varactor diode CR203/CR207 setsthe Tx
frequency while varactor CR202 is the Tx modulation
varactor.

The modulation of the carrier is achieved by
using a two-port modulation technique. The modula-
tion of low frequency tonesis achieved by injecting
the tones into the A/D section of the fractional-N
synthesizer. The digitized signal is modulated by the
fractional-N divider, generating the required deviation.
Modulation of the high-frequency audio signalsis
achieved by modulating the varactor (CR203) through
afrequency compensation network. Resistors R207
and R208 form a potential divider for the higher-
frequency audio signals.

In order to cover the very wide bandwidths,
positive and negative V-control voltages are used.
High control voltages are achieved using positive and
negative multipliers. The positive voltage multiplier
circuit consists of components CR204, C256, C257,
and reservoir capacitor C258. The negative multiplier
circuit consists of components CR205, CR206, C266,
C267, and reservoir capacitor C254.

Out-of-phase clocks for the positive multiplier
appear at U204, pins 9 and 10. Out-of-phase clocks for
the negative multiplier appear at U204, pins 7 and 8,
and only when the negative V-control isrequired (that
is, when the VCO frequency exceeds the crossover
frequency). When the negative V-control is not
required, transistor Q201 is turned on, and capacitor
C259 discharges. The 13V supply generated by the
positive multiplier is used to power-up the phase
detector circuitry. The negative V-control is applied to
the anodes of the VCO varactors.

The Tx VCO signal is amplified by an internal
buffer in U201, routed through alow pass filter and
routed to the Tx PA module, U105, pin 1. The Tx and
Rx VCOs and buffers are activated viaa control signal
from U204, pin 38.

The reference oscillator supplies a 16.8 MHz
clock to the synthesizer whereit isdivided downto a
2.1 MHz clock. This divided-down clock isfed to the
ABACUSIC (U401), whereit is further processed for
internal use.
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5.6.2 ANTENNA SWITCH

The antenna switch is a current device consisting
of apair of diodes (CR108/ CR109) that electroni-
cally steer RF between the receiver and the transmitter.
In the transmit mode, RF is routed through transmit
switching diode CR108, and sent to the antenna. In the
receive mode, RF is received from the antenna, routed
through receive switching diode CR109, and applied
to the RF amplifier Q1 (VHF) or U1 (UHF). In
transmit, bias current, sourced from U101, pin 21, is
routed through L105, U104, CR108, and L122 (VHF)
and L105, CR108, and L122 (UHF). Sinking of the
bias current is through the transmit ALC module,
U101, pin 19. In the receive mode, bias current,
sourced from switched B+, is routed through Q107
(pin3topin 2), L123 (UHF), L121, CR109, and L122.
Sinking of the bias current is through the 5-volt regu-
lator, U106, pin 8.

5.6.3 RECEIVER FRONT END

The RF signal is received by the antenna and
coupled through the external RF switch. The UHF
board applies the RF signal to alow-pass filter
consisting of L126, L127, L128, C149, C150, and
C151. The VHF board bypasses the |ow-pass filter.
Thefiltered RF signal is passed through the antenna
switch (CR109) and applied to a bandpass filter
consisting of (VHF) L11 - L14, CR1 - CR9, C4, C2,
and C3 or (UHF) L30, L31, L32,L34, L35, CR6 -
CR9, C1, C2, and C3. The bandpass filter is tuned by
applying a control voltage to the varactor diodesin the
filter (CR1 - CR9 VHF and CR6 - CR9 UHF).

The bandpass filter is electronically tuned by the
D/A IC (U102), which is controlled by the microcom-
puter.The D/A output range is extended through the
use of acurrent mirror consisting of Q108 and R115
and R116. When Q108 is turned on via R115, the D/A
output is reduced due to the voltage drop across R116.
Depending on the carrier frequency, the microcom-
puter will turn Q108 on or off. Wideband operation of
thefilter is achieved by retuning the bandpass filter
across the band.

The output of the bandpass filter is applied to
wideband GaAs RF amplifier IC U1 (UHF) or active
device Q1 (VHF). The RF signal isthen further
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filtered by a second broadband, fixed-tuned, bandpass
filter consisting of C6, C7, C8, C80, C86, C87, C88,
C97,C99, L3, L4, L5,and L30 (VHF) or C4-C7,
C88-C94, C99, and L11 - L15 (UHF) to improve the
spurious rejection.

Thefiltered RF signal is routed through a broad-
band 50-ohm transformer (T1) to the input of a broad-
band mixer/buffer (U2). Mixer U2 uses GaAs FETsIin
a double-balanced, Gilbert Cell configuration.

The RF signal is applied to the mixer at U2 pins 1
and 15. Aninjection signal (1st LO) of about —10 dBm
supplied by the FGU is applied to U2, pin 8. Mixing of
the RF and the 1st LO resultsin an output signal that is
thefirst IF frequency. Thefirst IF frequency is 45.15
MHz for the VHF band and 73.35 for the UHF band.
High side injection is used for VHF and low side for
UHF. Thefirst IF signal output at U2, pins4 and 6is
routed through transformer T2 and impedance
matching components, and applied to atwo-pole
crystal filter (FL1), which isthefinal stage of the
receiver front end. The two-pole crystal filter removes
unwanted mixer products. |mpedance matching
between the output of the transformer (T2) and the
input of the filter (FL1) is accomplished by C605 and
L605 (VHF) or C611, C614, and L605 (UHF).

5.6.4 RECEIVER BACK END

The output of crystal filter FL1 is matched to the
input of IF buffer amplifier transistor Q601 by C610
and L604 (VHF) and C609, C610, and L600 (UHF).
Transistor Q601 is biased by the 5V regulator (U202).
The IF frequency on the collector of Q601 is applied
to a second crystal filter through a matching circuit.
The second crystal filter (FL2) input is matched by
C604, C603, and L601 (VHF) and C604, L601, and
L602 (UHF). The filter supplies further attenuation at
the IF sidebands to increase the radios selectivity. The
output of FL2 routed to pin 32 of U401 through a
matching circuit which consists of L603, L606, and
C608 (VHF) and L603, C606, and C605 (UHF).

Inthe ABACUSIC (U401), thefirst I F frequency
isamplified and then down-converted to the second IF
frequency of 450 kHz. At this point, the analog signal
is converted into two digital bit streams by asigma-
delta A/D converter. The bit streams are then digitally
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filtered, mixed down to baseband, and filtered again.
The differential output data stream is then sent to the
logic board where it is decoded to produce the recov-
ered audio.

The ABACUSIC (U401) is electronically
programmable. The amount of filtering, which is
dependent on the radio channel spacing and signal
type, is controlled by the microcontroller. Additional
filtering, which used to be provided externally by a
conventional ceramic filter, is replaced by internal
digita filtersin the ABACUSIC. The ABACUSIC
contains afeedback AGC circuit to expand the
dynamic range of the sigma-delta converter. The
differential output data contains the quadrature (I and
Q) information in 16-bit words, the AGC information
in a 9-bit word, imbedded word sync information, and
fill bits dependent on sampling speed. A fractional N
synthesizer is aso incorporated on the ABACUSIC
for 2nd LO generation.

The 2nd LO/VCO is a Colpitts oscillator built
around transistor Q401 (VHF) or Q1 (UHF). TheVCO
has a varactor diode, VR401 (VHF) or CR5 (UHF) to
adjust the VCO frequency. The control signal for the
varactor is derived from aloop filter consisting of
C426, C428, and R413.

5.6.5 TRANSMITTER
The transmitter consists of three major sections:

® Harmonic Filter
® RF Power Amplifier Module
® ALC Circuits

Harmonic Filter

With VHF versions, RF from PA module U105 is
routed through coupler U104 and passed through the
harmonic filtering network to antenna switch CR108.
With UHF versions, RF from the PA module U105 is
routed through coupler U104 and passed through
transmit antenna switch CR108 and applied to a
harmonic filtering network. The harmonic filtering
circuit is composed of (VHF) L126, L127, L128,
C149, C150, and C151 or (UHF) L126, L127, L128,
C129, C130, C149, C150, and C151. Resistor R117
(VHF) or R117 (UHF) provides a current-limited 5V
to J2.
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RF Power Amplifier Module

RF power amplifier module U105 isawide-band,
three-stage (VHF) or four-stage (UHF) amplifier.
Nominal input and output impedance of U105 is 50
ohms. The DC biasfor U105 ison pins 2, 4, 5. In the
transmit mode, the voltage on U105, pins 2 and 4
(close to the B+ level) is obtained via switching tran-
sistor Q101. Transistor Q101 receives its control base
signal asfollows:
® The microcomputer keysthe D/A IC to produce a
ready signal at U 102 pin 3,

the ready signal at U102 pin 3 is applied to the Tx
ALCICat U101 pin 14 (5V), and

the synthesizer sendsaLOC signa tothe Tx ALC
IC (U204 pin 40 to U101 pin 16).

When the LOC signal and the ready signal are
both received, the Tx ALC IC (pin 13) sends a control
signal to turn on transistor Q101.

ALC Circuits

Coupler module U104 samples the forward and
reverse power of the PA output voltage. Reverse
power is present when there is other than 50 ohms
impedance at the antenna port. Sampling is achieved
by coupling some of the forward and/or reverse power,
and applying it to CR102 (VHF) or CR101 (UHF) and
CR103 for rectification and summing. The resultant
DC signal isthen appliedtothe Tx ALC IC (U101, pin
2) as RFDET to be used as an RF strength indicator.

Thetransmit ALC circuit, built around U101, is
the heart of the power control loop. Circuitsin the Tx
ALC module compare the signals at U101, pins 2
and 7. Theresultant signal, C BIAS, at U101, pin4is
applied to the base of transistor Q110. In response to
the base drive, transistor Q110 varies the DC control
voltages applied to the RF PA at U105, pin 3, thus
controlling the RF power of module (U105).

Thermistor RT101 senses the temperature of the
Tx ALC IC. If an abnormal operating condition exists
that causes the PA temperature to rise to an unaccept-
able level, the thermistor forcesthe ALC to reduce the
Set power.
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5.7 800 MHz RF BOARD (VERSION A/B)

NOTE: The following describes the earlier Veersion A
and B RF boards described in Section 1.13.

5.7.1 FREQUENCY SYNTHESIS

The complete synthesizer subsystem consists of
the reference oscillator (U304), the voltage-controlled
oscillator (VCO U307), abuffer IC (U303), and the
synthesizer (U302).

The reference oscillator contains a temperature-
compensated 16.8 MHz crystal. This oscillator is digi-
tally tuned and contains a temperature-referenced,
five-bit, analog-to-digital (A/D) converter. The output
of the oscillator (pin 10 on U304) is applied to pin 14
(XTAL1) on U302 through capacitor C309 and
resistor 8306.

Voltage-controlled oscillator module U307 is
varactor tuned. Therefore, as the voltage being applied
topins1and 7 of the VCO varies (2-11V), so doesthe
varactor's capacitance which changes the VCO output
frequency. The 800 MHz VCO is adual-range oscil-
lator that covers the 806-825 MHz and the 851-870
MHz frequency bands.

The low-band VCO (777-825 MHZz) providesthe
first LO injection frequencies (777-797 MHz) that are
73.35 MHz below the carrier frequency. In addition, in
the transmit mode when the radio is operated through
arepeater, the low-band V CO generates the transmit
frequencies (806-825 MHz) that are 45 MHz below
the receiver frequencies. The low band VCO is
selected by pulling pin 3 high and pin 8 low on U307.
When radio-to-radio or talk-around operation is neces-
sary, the high band VCO (851-870 MHZz) is selected.
Thisis accomplished by pulling pin 3 low and pin 8
high on U307.

The buffer IC (U303) includes a Tx, Rx, and
prescaler buffer which maintain a constant output level
and providesisolation. The Tx buffer is selected by
setting pin 7 of U303 high, and the Rx buffer is
selected by setting pin 7 of U303 low. The prescaler
buffer is always on. In order to select the proper
combination of VCO and buffer, the following condi-
tions must betrue at pin 6 of U303 (or pin 38 of U302)
and pin 7 of U303 (or pin 39 of U302):

® For first LO injection frequencies 777-797 MHz,
pins 6 and 7 must both be low.

® For Tx repeater frequencies 806-825 MHz, pins 6
and 7 must both be high.

® Fortalk-around Tx frequencies 851-870 MHz, pin 6
must be low and pin 7 must be high.

The synthesizer |C (U302) consists of a prescaler,
aprogrammable loop divider, adivider control logic, a
phase detector, a charge pump, an A/D converter for
low-frequency digital modulation, abal ance attenuator
to balance the high-frequency analog modulation to
the low-frequency digital modulation, a 13V positive-
voltage multiplier, a seria interface for control, and
finaly, afilter for the regulated 5-volt supply. This
filtered five voltsis present at pin 19 of U302, pin 9 of
U307, and pins 2, 3, 4, and 15 of U303. It isalso
applied directly to resistors R309, R315, and R311.
Additionally, the 13V supply generated by the positive
voltage multiplier circuitry should be present at pin 35
of U302. The seria interface (SRL) is connected to the
microprocessor viathe dataline (pin 2 of U302), clock
line (pin 3 of U302), and chip-enable line (pin 4 of
u302).

The complete synthesizer subsystem operates as
follows:

® The output of the VCO, pin 4 on U307, isfed into
the RF input port (pin 9) of U303. In the Tx mode,
the RF signal is present at pin 4 of U303; inthe RX
mode, the RF signal is present at pin 3 of U303.

® The output of the prescaler buffer, pin 15 of U303,
is applied to the PREIN port (pin 21) of U302. The
prescaler in U302 is adual modulus type with
selectable divider ratios. Thisdivider ratio is
controlled by the loop divider, which in turn
receives itsinputs from the SRL. The loop divider
adds or subtracts phase to the prescaler divider by
changing the divide ratio via the modulus control
line.

® The output of the prescaler isthen applied to the
loop divider.

® The output of the loop divider isthen applied to the
phase detector. The phase detector compares the
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loop divider's output signal with the signal from
U304 (that is divided down after it is applied to pin
14 of U302). Theresult of the signal comparison is
apulsed DC signal which is applied to the charge

pump.

® The charge pump outputs acurrent that is present at
pin 32 of U302. The loop filter (which consists of
capacitors C322, C317, C318, C329, C324, and
C315, and resistors R307, R305, and R314) trans-
formsthis current into a voltage that is applied to
pins 1 and 7 of U307 to alter the VCO's output

frequency.

In order to modulate the PLL, the two-port modu-
lation method is utilized. The analog modulating
signal is applied to the A/D converter as well asthe
bal ance attenuator, viaU302, pin 5. The A/D converter
converts the low-frequency analog modulating signal
into adigital code that is applied to the loop divider,
thereby causing the carrier to deviate. The balance
attenuator is used to adjust the VCO's deviation sensi-
tivity to high-frequency modulating signals.

5.7.2 ANTENNA SWITCH

An electronic PIN diode switch steers RF
between the receiver and transmitter. The common
node of the switchis at capacitor C101. In the transmit
mode, RF is routed to the anode of diode CR104. In
receive mode, RF isrouted to pin 1 of U201. In the
transmit mode, bias current sourced from U504, pin
21, isrouted through PIN diodes CR104 and CR102
which biases them to alow-impedance state. Bias
current returns to ground through U504, pin 20. In
receive, U504, pin 21, is pulled down to ground and
pin 20 is pulled up to B+ which reverse-biases diodes
CR104 and CR102 to a high impedance.

5.7.3 RECEIVER FRONT END

The 800 MHz receiver front end converts the
received RF signal to thefirst IF frequency of 73.35
MHz and a so provides spurious immunity and adja-
cent channel selectivity. The received RF signal is
passed through antenna switch input matching compo-
nents C101, L 105, and C114, through tank compo-
nents C106 and L103 (which are anti-resonant at the
radios transmitter frequencies), and through output
matching components C103 and L104. Both pin

diodes CR102 and CR104 must be back-biased to
properly route the received signal.

The stage following the antenna switch is a 50-
ohm, inter-digitated, three-pole, stripline preselector
(U201). The preselector is positioned after the antenna
switch to provide the receiver preamp with some
protection against strong, out-of-band signals.

After the preselector (U201), the received signal
is processed through receiver preamp U202. The
preamp is adual-gate, GaAs MESFET transistor
which has been internally biased for optimum IM, NF,
and gain performance. Components L201 and L202
match the input (gate 1) of the amp to the first prese-
lector, while at the same time connecting gate 1 to
ground potential. The output (drain) of the amp ispin
7, and is matched to the subsequent receiver stage by
L204 and C222. A supply voltage of 5V DC s
provided to pin 3 through RF choke L 203 and bypass
capacitor C204. The 5-volt supply is also present at
pin 4, which connectsto avoltage divider network that
biases gate 2 (pin 5) to a predefined quiescent voltage
of 1.2V DC. Resistor R202 and capacitor C203 are
connected to pin 5 to provide amp stability. The FET
source (pin 3) isinternally biased at 0.55t0 0.7vDC
for proper operation with bypass capacitors C201 and
C202, connected to the same node.

The output of the amp is matched to a second
three-pole preselector (U203) of the type previously
discussed. The next stage in the receiver chainisfirst
mixer U205 which uses low-side injection to convert
the RF carrier to an intermediate frequency (IF) of
73.35 MHz.

Since low-side injection is used, the LO
frequency is offset below the RF carrier by 73.35
MHz, or fLO = fRF - 73.35 MHz. The mixer utilizes
GaAs FETsin a double-balanced, Gilbert Cell config-
uration. The LO port (pin 8) incorporates an internal
buffer and a phase shift network to eliminate the need
for aLO transformer. The LO buffer bypass capacitors
(C208, C221, and C216) are connected to pin 10 of
U205, and should exhibit anominal DC voltage of 1.2
to 1.4V DC. Pin 11 of U205 is LO buffer Vdd (5V
DC), with associated bypass capacitors C226 and
C209 connected to the same node. An internal voltage
divider network within the LO buffer is bypassed to
virtual ground at pin 12 of U205 through bypass
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capacitor C213. The mixer's LO port is matched to the
radio's PLL by a capacitive tap, C207 and C206.

A balun transformer (T202) is used to couple the
RF signal into the mixer. The primary winding of
T202 is matched to the preceding stage by capacitor
C223, with C227 providing a DC block to ground. The
secondary winding of T202 provides a differential
output, with a 180° phase differential being achieved
by setting the secondary center tap to virtual ground
using bypass capacitors C210, C211, and C212. The
secondary of transformer T202 is connected to pins 1
and 15 of the mixer 1C, which drives the source leg of
dual FETs used to toggle the paralleled differential
amplifier configuration within the Gilbert Cell.

Thefinal stagein the receiver front end is atwo-
pole crystal filter (FL1). The crystal filter provides
some of the receiver's adjacent channel selectivity. The
input to the crystal filter is matched to the first mixer
using L 605, C600, and C614. The output of the crystal
filter is matched to the input of |F buffer amplifier
transistor Q601 by L600, C609, and C610.

5.7.4 RECEIVER BACK END

The IF frequency on the collector of Q601 is
applied to asecond crystal filter (FL2) through a
matching circuit consisting of L601, L602, C604, and
C612. Thefilter supplies further attenuation at the IF
sidebandsto increase the radio's selectivity. The output
of FL2 isrouted to pin 32 of U401 through a matching
circuit consisting of L603, C603, and C606, and DC
blocking capacitor C613.

Inthe ABACUSIC (U401), thefirst | F frequency
isamplified and then down-converted to the second IF
of 450 kHz. The analog signal is then converted into
two digital bit streams by asigma-delta A/D converter.
The bit streams are then digitally filtered, mixed down
to baseband, and filtered again. The differential output
data stream is then sent to the ADSIC on the logic
board, where it is decoded to produce the recovered
audio.

The ABACUSIC (U401) is electronically
programmable. The amount of filtering is dependent
on the radio channel spacing and signal type, and is
controlled by the microcomputer. Additional filtering,
which used to be provided externally by a conven-
tional ceramic filter, is replaced by internal digital
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filtersinthe ABACUSIC. The ABACUS IC contains
afeedback AGC circuit to expand the dynamic range
of the sigma-delta converter. The differential output
data contains the quadrature (I and Q) informationin
16-bit words, the AGC information in a 9-bit word,
imbedded word sync information, and fill bits which
are dependent on sampling speed. A fractional N
synthesizer is aso incorporated on the ABACUSIC
for 2nd LO generation.

The second LO/VCO is aColpitts oscillator built
around transistor Q1. The VCO has a varactor diode
(VR401), which is used to adjust the VCO frequency.
The control signal for the varactor is derived from a
loop filter consisting of C426, C428, and R413.

5.7.5 TRANSMITTER

The 800 MHz RF power amplifier (PA) isafive-
stage amplifier (U502). The RF power amplifier has a
nominal input and output impedance of 50 ochms.

An RF input drive level of approximately +3
dBm, supplied from the VCO buffer IC (U303), is
applied to pin 1 of U502. The DC bias for the internal
stages of U502 is applied to pins 3 and 4 of the
module. Pin 3is switched through Q502 and pin 4 is
unswitched B+ to the final amplifier stage. Power
control is achieved by varying of the DC biasto pin 2,
the third and fourth amplifier stages of the module.
The amplified RF signal leaves the PA module at pin 5
and is applied to the directional coupler (U501).

The purpose of U501 isto sample both the
forward power and the reverse power. Reverse power
is present when aload other than 50 ohms exists at the
antenna port. The sampling is achieved by coupling
some of the reflected power, forward and/or reverse, to
acoupled leg on the coupler. The sampled RF signals
are applied to diode CR501 for rectification and
summing. The resultant DC signal is applied to the
ALC IC (U504, pin 2) as RFDET, to be used as an
indicator of the strength of the RF signal being passed
through the directional coupler (U501).

Thetransmit ALC IC (U504) is the main part of
the power control loop. The REF V line (U504 pin 7),
aDC signal supplied from the D/A 1C (U503), and the
RF DET signal described earlier, are compared inter-
nally in the ALC IC to determine the amount of C
BIAS, pin 4, to be applied to the base of transistor
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Q501. Transistor Q501 respondsto the base drive level
by varying the DC control voltages applied to pin 2 of
the RF PA which controls the RIF power level of
module U502. The ALC IC aso controls the base
switching to transistor Q502 viapin 12, BIAS.

The D/A 1C (U503) controls the DC switching of
the transceiver board. Its outputs, SC1 and SC3 (pins
12 and 14, respectively), control transistor Q503
which then supplies Tx 5V and Rx 5V to the trans-
ceiver board. The D/A aso supplies DC biasto the
detector diode (CR501) via pin 7, and the REF V
signal to the ALC IC (U504).

5.8 USER INTERFACE BOARD (ALL)

NOTE: The following describes all threelogic
versions described in Section 1.13.

5.8.1 INTRODUCTION

The User Interface Board contains the main
microcontroller which controls al functions of the
transceiver. In addition, it contains memory (Flash,
SRAM, and EEPROM), A-D and D-A converters, the
interface to the graphic display, audio circuitry, and
various other interfaces.

5.8.2 MICROCONTROLLER (U2)

Microcontroller U2 is PowerPC® based which
givesthistransceiver processing power equal to some
current desktop computers. This microcontroller
provides all transceiver control functions except signal
processing which is provided by the DSP U1 on the
logic board.

Functions provided by U2 include detecting key
and button presses, processing incoming and outgoing
calls, displaying operational data to the user, and coor-
dinating control of the other processor (DSP) located
on the logic board. Communication with the DSPis
viaa 16-bit host port.

The operating speed of U2 is controlled by
49152 MHz crystal Y 1. Theinternal clock isfive
timesthis frequency or 24.575 MHz (25 MHz
operational).
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5.8.3 MEMORY

Early Units (Versions A and B in Section 1.13)

Memory devices include Flash, SRAM,
EEPROM, and DSP SRAM. There is 4 megabyte of
Flash that is used primarily for code storage but can
can aso be used for as non-volatile memory.

The SRAM (static RAM) consists of one 256K x
16 and one 512K x 16 device (U2 and U3), each of
which used a different chip select. A 32K x 8
EEPROM (U16) is used to store personality data.

Later Units (Version C in Section 1.13)

Memory devices include Flash, SRAM,
EEPROM, and DSP SRAM. There is 8 megabyte of
Flash that is used primarily for code storage but can
can also be used for as non-volatile memory.

The SRAM (static RAM) consists of a1M x 16
device (U6). A 32K x 8 EEPROM (U16) is used to
store personality data.

5.8.4 GRAPHICAL DISPLAY

The graphical display is connected to M. This
type of display allowstext and icons to be positioned
anywhere on the display and allowstext to be
displayed in various fonts (type styles).

5.9 LOGIC BOARD (VERSION C)

NOTE: The following describes the Viersion C logic
board described in Section 1.13.

5.9.1 INTRODUCTION

The Digital Signal Processing (DSP) functions
are performed by the DSP chip (U15) and the CODEC
(U27) with the support of microcontroller U1 on the
Ul board. Functions previously performed in hardware
like filtering and limiting are performed by software
running in the DSP chip.
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5.9.2 DIGITAL SIGNAL PROCESSING
OVERVIEW

The DSP section consists of a DSP chip (U15)
and the CODEC (U27). The CODEC is a support chip
for the DSP. It provides the interface between the DSP
and the analog signal paths, and between the DSP and
the Digital IF chip on the RF Board. Configuration of
the Digital IF chip is handled primarily by microcon-
troller U2.

In receive mode, the DSP interfaces with the
Digital IF chip IC on the RF Board. The DSP collects
the | and Q samples from the Digital IF chip and
performs channel filtering and frequency discrimina:
tion on the signals. The resulting demodulated signal
isrouted to the DSP viathe serial port for further
processing. After the DSP processing, the signal is
sent to the CODEC Speaker D/A by writing to a
memory-mapped register. The CODEC then converts
the processed signal from the DSP to an analog signal
and then outputs this signal to a single ended to differ-
ential converter (UBA/D). It isthen routed to the Ul
board, amplified, and then sent to the speaker.

In transmit mode the microphone signal is
converted to adifferential signal on the Ul board and
then routed to logic board, converted back to single
ended, and then applied to the CODEC and digitized
by aninternal A/D converter. The DSP reads these
values from a memory-mapped register in the
CODEC. After processing, the DSP sends the modula-
tion signal to the CODEC viathe seria port. In the
CODEC, the VCO D/A converts the sampled modula-
tion signal into an analog signal and then routes this
signal to the VCO on the RF Board.

5.9.3 RECEIVE SIGNAL PATH

The Digital IF chip on the RF Board provides a
digital back end for the receiver section. It provides a
digital output of | (in phase) and Q (quadrature)
samples which represent the IF signal at the receiver
back end. These samples are routed to the DSP where
the signal isfiltered and frequency discriminated to
recover the modulating signal.
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5.10 LOGIC BOARD (VERSION A/B)

NOTE: The following describes the Viersion A and B
logic board described in Section 1.13.

5.10.1 INTRODUCTION

The Digital Signal Processing (DSP) functions
are performed by the DSP chip (U1) and the ADSIC
(U2) with the support of microcontroller U1 on the Ul
board. Functions previously performed in hardware
like filtering and limiting are performed by software
running in the DSP chip.

5.10.2 DIGITAL SIGNAL PROCESSING
OVERVIEW

The DSP section consists of a DSP chip (U1) and
the ADSIC (U2). The ADSIC isasupport chip for the
DSP It providesthe interface between the DSP and the
analog signal paths, and between the DSP and the
ABACUS chip on the RF Board. Configuration of the
ADSIC is handled primarily by microcontroller U2.
The DSP has access to a few memory-mapped
registers on the ADSIC.

In receive mode, the ADSIC interfaces the DSP
with the ABACUS IC on the RF Board. The ADSIC
collectsthe | and Q samples from the ABACUS and
performs channel filtering and frequency discrimina-
tion on the signals. The resulting demodulated signal
is routed to the DSP viathe serial port for further
processing. After the DSP processing, the signal is
sent to the ADSIC Speaker D/A by writing to a
memory-mapped register. The ADSIC then converts
the processed signal from the DSP to an analog signal
and then outputs this signal to a single ended to differ-
ential converter (USA/B). It isthen routed to the Ul
board, amplified, and then sent to the speaker.

In transmit mode the microphone signal is
converted to adifferentia signal on the Ul board and
then routed to logic board, converted back to single
ended, and then applied to the ADSIC and digitized by
an internal A/D converter. The DSP reads these values
from a memory-mapped register in the ADSIC. After
processing, the DSP sends the modulation signal to the
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ADSIC viathe serial port. Inthe ADSIC, the VCO D/
A converts the sampled modulation signal into an
analog signal and then routes this signal to the VCO
on the RF Board.

5.10.3 RECEIVE SIGNAL PATH

The ABACUSIC on the RF Board provides a
digital back end for the receiver section. It providesa
digital output of | (in phase) and Q (quadrature)
samples which represent the IF signal at the receiver
back end. These samples are routed to the ADSIC
where the signal isfiltered and frequency discrimi-
nated to recover the modulating signal.

The recovered signal is sent to the DSP chip for
processing. The ADSIC interface to the ABACUS is
comprised of four signals SBI, DIN, DIN*, and ODC.

SBI isaprogramming dataline for the ABACUS.
Thisline is used to configure the operation of the
ABACUS and is driven by the ADSIC. Microcon-
troller U2 programs many of the ADSIC operational
features through the SPI interface. There are 36
configuration registersin the ADSIC of which 4
contain configuration data for the ABACUS. When
these particular registers are programmed by the
microcontroller, the ADSIC in turn sends this data to
the ABACUS through the SBI.

DIN and DIN* arethe datalinesin which thel
and Q datawords are transferred from the ABACUS.
These signals make up adifferentially encoded current
loop. Instead of sending TTL-type voltage signals, the
datais transferred by flowing current one way or the
other through the loop. This helps reduce internally
generated spurious emissions on the RF Board. The
ADSIC contains an internal current loop decoder
which trandates these signals back to TTL logic and
stores the datain internal registers.

The ODC signal isaclock the ABACUS provides
to the ADSIC. Most internal ADSIC functions are
clocked by this ODC signal at arate of 2.4 MHz and
are available as soon as the power is supplied to the
circuitry. Thissignal initially may be 2.4 or 4.8 MHz
after power-up. It is programmed by the ADSIC
through the SBI signal to 2.4 MHz whenthe ADSIC is
initialized by the microcontroller through the SPI bus.
For any functionality of the ADSIC to exist, including
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initial programming, the reference clock must be
present.

In the fundamental operating mode, the ADSIC
transfers raw IF datato the DSP. The DSP then
performs I F filtering and discriminator functions to
produce a baseband demodulated signal. However, the
ADSIC asoincludes adigital IF and discriminator
function and can provide a baseband demodul ated
signal directly to the DSP. Thisistypically what
occurs. The digital IF filter is programmable by the
microcontroller with up to 24 taps.

The DSP processes this data through the SS|
serial port. Thisisasix-port synchronous serial bus.
The ADSIC transfers the data on the TxD lineto the
DSP at arate of 2.4 MHz. Thisis clocked synchro-
nously by the ADSIC which providesa2.4 MHz clock
on SCKT. In addition, a 20 kHz interrupt is provided
on TFSto signal the arrival of a data packet. This
means anew | and Q sample data packet isavailableto
the DSP at a 20 kHz rate which represents the
sampling rate of the received data. The DSP then
processes this data to extract audio, signaling, and
other information based on the 20 kHz interrupt.

In addition to the SPI programming bus, the
ADSIC aso contains aparallel configuration bus. This
bus is used to access registers mapped into the DSP
memory. Some of these registers are used for addi-
tional ADSIC configuration controlled directly by the
DSP. Some of the registers are data registers for the
speaker D/A. Analog speaker audio is processed
through this parallel bus where the DSP outputs the
speaker audio digital data words to this speaker D/A.
In addition, an analog waveform is generated which is
output to SDO (Speaker Data Out).

In conjunction with speaker D/A, ADSIC
contains a programmabl e attenuator to set the rough
signal attenuation. However, the fine levels and differ-
ences between signal types are adjusted through the
DSP software algorithms. The speaker D/A attenuator
setting is programmed by the microcontroller through
the SPI bus.

The ADSIC provides an 8 kHz interrupt to the
DSP on IRQB for processing the speaker data
samples. This 8 kHz signal must be enabled through
the SPI programming bus by the microcontroller andis
necessary for any audio processing to occur.
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5.10.4 TRANSMIT SIGNAL PATH

The ADSIC contains an analog-to-digital (ADC)
converter for the microphone. The microphone pathin
the ADSIC also includes an attenuator that is
programmed by the microcontroller through the SPI
bus. The microphone input in the ADSIC is on pin
MAI (U2-75). The microphone ADC converts the
analog signal to a series of data words and stores them
in internal registers. The DSP accesses this data
through the parallel data bus. Aswith the speaker data
samples, the DSP reads the microphone samples from
registers mapped into its memory space. The ADSIC
provides an 8 kHz interrupt to the DSP on IRQB for
processing the microphone data samples.

The DSP processes these microphone samples
and generates and mixes the appropriate signaling and
filters the resultant data. This datais then transferred
to the ADSIC on the DSP SSI port. The ADSIC gener-
ates a 48 kHz interrupt so that a new sample data
packet istransferred at a 48 kHz rate and sets the
transmit data sampling rate at 48 ksps. These samples
are then input to atransmit D/A which converts the
datato an analog waveform. Thiswaveform isthe
modulation signal from the ADSIC and is connected to
the VCO on the RF Board.

5.10.5 ADSIC (U2)

The ADSIC isacomplex custom |C which
performs many anal og-to-digital, digital-to-analog,
and purely digital functions as previously described.
The ADSIC hasfour internal registers accessible by
the DSP. Two of these registers are read-only while the
two others are write-only. Therefore, they can be
accessed as two locationsin the 1/O spaces.

Crystal Y1 aong with the internal oscillator in
the ADSIC provide a20 MHz clock. This clock signal

isused internally by the ADSIC and is also multiplied
by two to provide a40 MHz clock to the DSP. The
frequency of the clock can be electronically shifted a
small amount by controlling varicap D1 through the
OSCW pin (U2-16). Thisremovesinterference created
on some channels by the clock.

The ADSIC and DSP exchange the sampled
receive data and the sampled VCO modulation signal
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through a serial port. This serial port consists of pins
SCKR, RFS, RxD, TxD, SCKT, and TFS on the
ADSIC.

SDO isthe output of the internal speaker DAC.
MAI istheinput of the internal microphone attenuator
and is followed by the microphone ADC.

The ADSIC is configured partially by the DSP
through its data and address bus. However, most of the
configuring is provided through an SPI compatible
serial bus. This SPI serial bus consists of pins SEL*,
SPD, and SCLK.

5.11 AUDIO CIRCUIT (VERSION A/B)

NOTE: The following describes the Version A and B
logic described in Section 1.13.

5.11.1 RECEIVE AUDIO CIRCUIT

NOTE: A block diagram of the audio circuit is shown
in Figure 5-5.

In receive mode, the analog receive waveform
created by ADSIC U2 (on the Logic Board) is fed out
of that device on the SDO (Signal Data Out) pin. Itis
then converted to a differential signal by U8C and
U8D to minimize noise. The signal is then fed to the
Ul board on the Audio_Out_P/M lines and converted
back to a single-ended signal by U17B. It isthen
combined by U17C with any tones from U17A and
applied to the audio amplifiers.

Audio amplifier U8 providesamplification for the
internal 8-ohm speaker and U21 provides amplifica-
tion for an external speaker-microphone connected to
pins 2 and 6 of the accessory (UDC) connector. U8
and U21 provide 750 mW of power with an 8-ohm
load.

The gain of U8 and U21 is controlled by the DC
voltage on the Vin (3) pin. When this pin is grounded
by mute switches Q10 or Q2, no output is produced.
Gain then increases as this DC voltage increases. The
volume control signal is produced as follows:

The top panel volume control produces avarying
DC voltage that is buffered by U20 on the Ul board.
Thisvoltage is then applied to A/D converter U9 and
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Figure 5-5 Audio Circuit Block Diagram

converted to serial datawhich isfed to microcontroller
U1. This allows the microcontroller to determine the
volume level that is currently set by the user.

To set the volume level, the microcontroller then
programs D/A converter to produce a DC output
voltage that setsthe desired volume level. This
arrangement allows the microcontroller to totally
control the volume level. The volume control voltage
is then buffered by U18 and applied to the volume
control pin (Vin) of audio amplifiers U8 and U21.

Q8 is connected to the Head Phone Sense pin (2)
of amplifier U21. When Q8 isturned off by the
NSEOP signal, pin 2 goes high and U21 switches from
the differentia to the single-ended output mode. This
alows an external speaker-microphoneto be
connected from pin 7 to ground instead of across pins
7 and 5.

5.11.2 TRANSMIT AUDIO CIRCUIT

NOTE: A block diagram of the audio circuit is shown
in Figure 5-5.
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In transmit mode, the audio for transmission can
be selected from either the internal microphone or an
external microphone connected to pin 3 of the acces-
sory (UDC) connector. Supply voltageisapplied to the
internal microphone through R76 with C44 providing
DC blocking. U19B provides buffering and low-pass
filtering. U18C and related components provide the
same function for the external microphone signal.

Analog switch U24 selects either the internal or
external microphone signal, depending on the logic
level on the CSinput. Theinternal microphone NC pin
(4) is selected when CSislow and the external micro-
phone NO (6) is selected when it is high. Q6 provides
inversion and buffering of the SRC_SEL signal.

The single-ended microphone signal is then
converted to adifferential signal by U19A and U19D
to reduce noise. It is then fed to the logic board on the
AUDIO_IN_P/M lines, converted back to asingle-
ended signal by U8C and U8D, and applied to the
MAI (Microphone Audio In) pin of ADSIC U2.
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Figure 6-1 Alignment Setup

6.1 GENERAL
6.1.1 INTRODUCTION

The following alignment procedure should be
performed if repairs are made that could affect the
factory alignment or if adjustments may have changed
for some other reason. To verify radio operation, the
performance tests in Sections 6.5 and 6.6 can be run.

To perform transceiver alignment and perfor-
mance tests, to following are required:

® PCTune Kit, Part No. 250-5100-005. This kit
includes the —940 test cable, —950 audio cable, and
—499 PCTune software and this manual on a
CD-ROM.

® SMA (F) to BNC (F) adapter, Part No. 515-3102-
050, to connect test equipment to antenna jack.

® To operate the radio with the front cover assembly
unplugged from the chassis, use Ul - Logic
Extension Test Cable, Part No. 023-5100-955.
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All adjustments are set digitally using the
computer. Therefore, thereis no need to disassemble
the transceiver to access adjustment points. In addi-
tion, audio test signals are generated internally, so an
audio generator is not required. The required test
eguipment is shown in Figure 6-1.

6.1.2 TUNE SOFTWARE

General

The PCTune software is a Windows® program.
Minimum software and hardware requirements are as
follows:

Windows® 95/98/NT/2000 (3.1 cannot be used)
Pentium® processor or equivalent

16 MB of RAM

A hard disk drive with at least 3 MB of free space
A CD-ROM drive

An available seria port
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Proceed as follows to install this software: On-line help is currently not available.
1. Closedl applicationsthat are currently running 6.1.3 PCTUNE VERSION REQUIRED
(other than Windows).
PCTune, Version 2.0.0 or later is required to tune
2. Insert the CD-ROM containing the PCTune soft- radios with the Version C RF board (see Section
ware into the drive. 1.13.1). The PCTune version number can be displayed
by selecting the Help > About menu. Thisinformation
3. From the Windows taskbar, choose RUN and open describes Version 2.0.0. Earlier versions have a

SETUPEXE on thedrive being used. Alternatively, different main screen, but function similarly.
use File Explorer and double click SETUPEXE.
6.2 MAIN SCREEN
4. Follow theinstructions on the screen. The program

isautomatically loaded on the hard drive and start- The main PCTune screen is shown in Figure 6-2.
up shortcuts or groups are created. Information on the various parts of this screen follows:
Sarting PCTune Menu Bar - Used to select the menus described in

Sections 6.3.1-6.3.5.
Select Start in the taskbar, then Programs >
PCTune > PCTune. Tool Bar - These buttons are used to quickly select
functions as follows:

Exiting PCTune
@ - Displays the screen used to set serial port
Select File > Exit or click the El button. parameters (see Section 6.3.3).
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B - Sclects the Partial Tune mode the same as

~ the Transfer > Tune Partial menu (see Section
6.3.3) This mode allows manual selection of
the desired Tune Category and then automati-
cally steps through the various settings for that

adjustment.

B | - Selects the Edit Mode which allows parame-
~ tersin the selected screen to be changed
without stepping through each adjustment.

(I | - Reads and displays the current parameters
~ programmed in the radio the same as the Radio

> Read Tune Parameters menu (see Section
6.3.3).

B5 | - Writes the current tune parametersto the
adio the same as the Transfer > Write Tune
Parameters menu (see Section 6.3.3). This
occurs automatically when a Partial Tune
adjustment is completed.

@ - Exitsthe current Tune Category without
writing parameters to the radio.

Radio Information

When tuning parameters are read from aradio by
clicking the ﬁ button or selecting the Transfer >
Read Parameters menu, the following information is
displayed in the top part of the screen:

Type - The Radio Series selected by the Radio
menu (see Section 6.3.2). The correct series must
be selected for communication with the radio to
occur.

Band - The radio frequency band of the radio
displayed after information is read from radio. Do
not select the band using Tools > Set Band (Section
6.3.4) because this may make the radio nonfunc-
tional.

Software DSP - The first number is the version
number of the radio firmware (Flash/operating
code), and the second number is the version
number of the DSP software.

ESN - The Electronic Serial Number electronically
stored in the radio.
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Tuning Categories

These buttons select the tuning adjustment to be
performed. Different functions are displayed for the
51xx and 53xx. If the Partial tune mode is selected,
these buttons select the particular adjustment that is
performed.

Mode/Tool Tip

Information on the bottom line of the screen indi-
cates the current tune mode and information on the
selected button on other information.

6.3 MENU BAR DESCRIPTION
6.3.1 FILE MENU
Selecting File > Exit closes the PCTune program.

6.3.2 RADIO MENU

Badia Transfe

i|751|:u:|

| 5300

The Radio menu shown above selects the radio
type. Also select “5100” for the 51SL and Ascend
portable, and also select “5300" for the 53SL and
Ascend mobile. The correct radio type must be
selected for communication with the radio to occur.

6.3.3 TRANSFER MENU

Transfer Tool: Help

ig'] COM Parts ...

| ﬂ? Read Tune Parameters

ﬂﬂ' Write Tune Parameters

i . Tune Complete
i . Tune Partial

COM Ports - Displays the following screen which
selects the serial port (1-12) and baud rate (9600/
19200) used for communication with the radio. Select
the computer port to which the test cable is connected
(see Section 6.4.1), and 19200 baud is normally
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selected. These parameters default to the last selected
condition the next time the program is started.

x
Awailable COM Ports: —Baud Rates
|0k 1 =] 19200

" OFK I X Cancel |

Read Tune Parameters - Selecting this function or
clicking the @& | button reads the tune parameters
currently programmed in the transceiver and displays
them in the various screens.

NOTE: Valuesin the various screens are for reference
only and adjustments should be done only by using the
Partial Tune function.

Write Tune Parameters - Selecting this function or
clicking the g% | button writes the current tune param-
etersto the radio. This occurs automatically when a
Partial Tune adjustment is completed.

Tune Complete - Currently not available. This func-
tion automatically steps through al the tests required
to tune the radio.

Tune Partial - Selecting this function or clicking the

[ button selects the Partial Tune mode. This mode
automatically steps through all the adjustments of the
currently selected Tune Category.

6.3.4 TOOLS MENU

Toolz Help
Reset Radio
Set Band
Reset Passwords
Erase EEProm Complete
Pams ionky

TuxfRx Tests

Restore Rx Front End Parms

Reset Radio - Resetsthe radio control logic similar to
cycling power. This can be used, for example, to
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change the radio series or band or exit an adjustment
beforeit is complete.

Set Band - Selects the operating band of the radio. All
tuning values are reset to the factory defaults.
CAUTION: Do not select this function because it can
make the radio non-functional.

Reset Passwor ds - Erases al password information
contained in the radio. This function can be used, for
example, to allow reprogramming of passwordsif they
arelost. NOTE: Radio personality information is not
erased by this function.

Erase EEPROM

CAUTION: This function erases important radio
programming information as described bel ow.

Complete - Erases al EEPROM information,
including factory programmed parameters.
CAUTION: Do not select this function because the
radio must be returned to the factory to make it
operational again.

Parms Only - Erases al personality information.
NOTE: The radio must be reprogrammed after this
function is selected.

Tx/Rx Tests - Selects a screen which is used to check
digital (P25) receive and transmit performance. Refer
to Section 6.5 for more information.

Restore Rx Front End Parameters - Programs the
radio with default receive front end tune parameters.
Other parameters remain unchanged.

6.3.5 HELP MENU

Displays the version number of the PCTune
software and other information.
6.4 TUNING PROCEDURE
6.4.1 CONNECTING TEST SETUP
1. Withtransceiver power turned off, connect the—940

test cable to an unused serial port of the computer
(see Section 6.1). The—920 programming cable (see
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Section 4) should not be used because it does not
have the audio output jack.

Connect the other end of the test cable to the acces-
sory (UDC) jack of thetransceiver (see Figure 6-1).

If the receiver squelch adjustment will be made,
connect aSINAD meter to the Audio Out jack of the
test cable (see Figure 6-1). Thisisa 2.6 mm (3/32")
mono phonejack. NOTE: Theaudio output signal at
thisjack is a single-ended speaker-microphone
signal and therefore at a lower level than the differ-
ential signal fed to a speaker-microphone. Refer to
“ Audio Power Output and Distortion” in Section
6.6.2 for more information.

Connect awattmeter and a suitable load to the
antennajack of the transceiver for the transmitter
tests (an SMA to BNC adapter islisted in

Section 6.1.1). For the receiver tests, connect the
signal generator to the antenna jack through a 6 dB
or greater isolation pad.

6.4.2 STARTING AND CONFIGURING PCTUNE

1

Start the program as described in Section 6.1.2 and
turn transceiver power on. Select Transfer > COM
Port and make sure that the correct serial port and
the 19200 baud rate are selected (see Section 6.3.3).

Select the Radio menu and make sure the correct
radio series (51xx) is selected (see Section 6.3.2).

Select Transfer > Partial Tune and click the button
for the desired Test Category.

Follow the instructions displayed on the screen to
complete the various adjustments required for a
particular setting. Then repeat for other applicable
Test Categories. (The “Pendulum” test setsthe
TCXO freguency.)

6.5 DIGITAL PERFORMANCE TESTS

6.5.1 GENERAL

This section describes how to check the perfor-

mance of the radio on digital Project 25 channels. The
PCTune software includes a Tools > Tx/Rx Tests menu
that displays the screen used for these tests.

® To perform these tests, a Digital Communication
Analyzer such as Motorola R2670 or IFR 2975 is
required.

® Thesetestsfollow the TIA-102-CAAA-A “Digita
C4AFM/CQPSK Transceiver M easurement
Methods” specification. Refer to that document for
more information.

® A P25 conventional channel preprogrammed by the
PCConfigure software is used for testing. The
PCTune software does not select a specific test
channel. Thetest channel must be programmed with
the following options:

NAC - 293 (hex)

TGID (Talk Group ID) -1

Frequency - Any frequency in radio operating
band

6.5.2 RECEIVE TEST SETUP

1. Connect the test setup and start and configure the
PCTune software asdescribed in Section 6.4. Select
the Tools > Tx/Rx Tests menu to display the Tx/Rx
Tests screen. Then in the Test Type drop-down list
select Receive to display the following screen.

=
k.
Test Type: | Receive > I v

— Transmit
[iesh | Marmal ¥ I PTT
—Receive

Test: I Marmal - I

BER: Short
Long

Bit Errors:

2. Connect the Digital Communication Monitor to the
antennajack using a6 dB or greater isolation pad.
Set the Monitor output for the “1011” test pattern.

6.5.3 RECEIVE SENSITIVITY TEST

1. A toneshould be heard from the radio speaker if the
analyzer is set properly. Select the “ Short” or
“Long” test in the Test drop down list and the radio
should mute.
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2. Set the analyzer output level for 0.35 pV (=116
dBm) at the receiver antenna jack. The BER (Bit
Error Rate) should be 5% or less. (Thisisaratio of
the receive bit errors to the total number of bits
transmitted.)

Increase the analyzer output level to 1000 pV (47
dBm). The BER rate should be less than 0.01%.
Thisisthe BER Rate Floor.

6.5.4 TRANSMITTER TESTS
1. If applicable select the Tools> Tx/Rx Testsmenu to
display the Tx/Rx Tests screen. Then in the Test
Type drop-down list select Transmit to display the
following screen. Connect adummy load to the

radio antennajack. Monitor the transmit signal with
the Digital Communication Monitor.

k|
' 0K

Tx/Rx Tests i
Test Tupe: I Tranzmit - I

[Mormal -] P11

— Tranzmit
Test:

Low Deviation
High Deviation
1011 Hz

—Heceive

[est

Silence

——

Select the L ow Deviation test and set the analyzer
as required to measure transmitter deviation. This
test generates continuous repetitions of bits
10100000. Deviation should be 848-1037 Hz.

Click the“PTT” button to transmit the tone. When
finished, click that button again to turn the
transmitter off.

Select the“High Deviation” test which transmits a
standard transmitter test pattern. Deviation should
be 2544-3111 Hz.

The“1011 HZ" test transmits a standard 1011 Hz
tone similar to that used for the receiver test. This
tone can be used to check the operation of other
radios.

The“Silence” test transmits a standard silence test
pattern which produces no receive audio output by
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thereceiving radio. Thistone can also beused totest
other radios.

7. Select “Normal” to transmit astandard voice signa
by speaking into the radio microphone.

6.6 ANALOG PERFORMANCE TESTS
6.6.1 GENERAL

The PCTune software is not used for analog
channel performance testing. Simply program the
desired channels using the PCConfigure software as
described in Section 4. The test cable is still required
to monitor the audio output signal from the radio.

Depending on the application, 12.5 kHz, 25 kHz,
and (800 MHz) NPSPAC test channels may need to be
programmed. Also, test channels programmed with or
without Call Guard® (CTCSS/DCS) squelch control
may be required.

6.6.2 RECEIVER PERFORMANCE TESTS

1. Connect asignal generator to the antennajack using
a6 dB or greater pad. Set the output for the channel
frequency, modulated with 1 kHz at the following
deviation:

125 kHz Channels- 1.5 kHz
25kHz Channels- 3.0 kHz
800 MHz NPSPAC Channels- 2.4 kHz

Connect a 16-ohm speaker load to the audio output
jack of the test cable (see Figure 6-1). Connect a
SINAD meter across the speaker load. See “Audio
Power Output and Distortion which follows for
more information.

SINAD Sensitivity

Set the signal generator output level for 1000 pV
(47 dBm) at the antenna jack. Adjust the radio
volume control to mid range.

Decreasethesignal generator output to obtain 12 dB
SINAD. The signal generator output should be 0.35
MV (—116 dBm) or lessfor 25 kHz channels, or 0.50
MV (=113 dBm) or lessfor 12.5 kHz channels.
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Squelch Sensitivity

5. Increase the signal generator output from zero and
note the SINAD when unsquelching occurs. It
should be approximately 8 dB.

Audio Power Output and Distortion

CAUTION: Test equipment connected across speaker
leads must be floating because grounding either lead
could damage the radio. This does not apply to the test
cable audio jack (see following information).

Theinternal speaker and external speaker-
microphone are driven by separate audio amplifiers as
follows:

Internal Speaker - Theinternal speaker does not have
an external output. To measure the power and distor-
tion of its amplifier, the meter must be connected
across the speaker terminals (Extension Test Cable,
Part No. 023-5100-955, is then be required to operate
theradio). This output is rated for 0.5 watt (2.83 V
rms) across a 16-ohm load and distortion should be
less than 5%.

External Speaker-Mic - The external speaker-micro-
phone amplifier outputs are pins 2 and 6 of the acces-
sory connector. This output israted for 0.4 watt (2.52
V rms) across a 16-ohm load.

Test Cable Audio Jack - Thisjack providesasingle
ended low-level audio output by tapping one of the
external speaker-mic outputs. This alows the sleeve
side of thisjack to be connected to ground, but it does
not provide the high-level output required to check
rated audio power output.

6.6.3 TRANSMITTER PERFORMANCE TESTS
1. Connect awattmeter and dummy load to the antenna

jack. Monitor the transmit signal with acommunica
tion monitor.
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Transmit Frequency

2. Monitor thetransmit frequency and at room temper-
atureit should £100 Hz. At other temperatures (—30
to +60° C), it must be within 2.5 PPM (VHF/UHF)
or 1.5 PPM (800 MHz). Thisalso checksthereceive
frequency.

Transmit Power

Transmit power should be asfollowsin the high and
low power modes:

VHF Models - 5W high, 1W low

UHF Models - 4W high, 1W low

700 MHz Mod. - 2.5W high/TA, 1W low

800 MHz Models - 3W std/2.5W TA high, 1W low

Tolerance for al: -OW, +0.5W high, £0.1W low

Transmit Modulation

Monitor the transmit modul ation with a modulation
meter. Speak into the microphone with a normal
voice. Modulation should be approximately as
follows with no CTCSS/DCS signaling present:

125 kHz Channels- 1.4 kHz
25kHz Channels- 3.4 kHz
800 MHz NPSPAC Channedls- 2.5kHz

Select a channel programmed with Call Guard
(CTCSS/DCYS) signaling. Maximum total Call
Guard and voice modulation should be approxi-
mately as follows:

12.5kHz Channels- 2.3 kHz
25 kHz Channels- 4.7 kHz
800 MHz NPSPAC Chan - 3.8 kHz
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SECTION 7 PARTS LIST

700/800 MHz, Version C

585-5500-700

* Refer to Section 1.13 for UCM information.
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Ref No. Description Part No. Ref No. Description Part No.
VHF 134-174 MHz, VersionB  |023-5110-001
CHASSIS, HARDWARE, MISC UHF 380-450 MHz, VersionB  |023-5120-001
UHF 403-470 MHz, VersionB  |023-5130-001
A 030 |Rear housing assembly, std version|023-5100-030 UHF 450-512 MHz, Version B |023-5140-001
Rear housing assembly, UCM ver |023-5100-032 800 MHz, Version B 023-5180-001
includes CH 030, J 030
A 035 |Battery contact assembly 585-5100-017 A 400 |User interface (Ul) board assembly
A 040 |Top switch assembly (includes ~ |023-5100-040 (seeversioninfoin Section 1.13)
EP101b, EP102, MP40, PC40, EFJ SEM, Version C 023-5500-420
R101, S101) (see separate listing on page 7- 8)
A 050 |Front cover assembly (includes No module, Version A 023-5100-410
MP101, MP109, MP111, EFJ SEM, Version B 023-5100-450
MP114, MP115, MP1186, Mot UCM, Version B 023-5100-460
Limited keypad version (see sep listing on page 7- 12)
Black standard 023-5100-054
Yelow standard 023-5100-051 A 401 |Backlight assembly, fiber optic 585-5100-013
Orange standard 023-5100-052
Black UCM models* 023-5100-056 CH 030 |Rear housing, metalized std See A 030
Yellow UCM models* 023-5100-057, Rear housing, modified for UCM |See A 030
Orange UCM models* 023-5100-058
DTMF keypad version DS 401 [LCD assembly, 49 x 96 fsn 549-5000-005
Black standard 023-5100-065
Yellow standard 023-5100-061 EP 030 |Flexible EMI gasket 574-3500-001
Orange standard 023-5100-062 EP 031 |Urethane foam, /4" x 1.2" x 1.9” |018-1007-250
Black UCM models* 023-5100-066 EP 101b Seal, top switch 574-3500-071
Yellow UCM models* 023-5100-067 EP 102 | Seal, top switch 574-3500-071]
Orange UCM models* 023-5100-068
A 100 |Logic board assembly HW 031{ O-ring, .301 antenna connector 574-2510-001
(See version info in Section ]_]_3) HW101 |Nut, spanner M6-.75-6h 013-1313-005
EFJ SEM, Version C 023-5500-120 (w/o HW105)
(see separate listing on page 7- 2) Nut, spanner (w/ HW105) 013-1313-007|
No module Version A 023-5100-110 HW 102 Nut, spanner M6-.75-6h 013-1313-005
EEJSEM Version B 023-5100-150]  |HW 103 Screw, #1-32 plastite 7/32" 575-5601-007
Mot UCM. Version B 023-5100-160 HW 105 Washer, nylon, volume control 596-9405-015
(see separate listing on page 7- 5)
J030 |Antennaconnector, SMA pressfit |See A 030
A 200 |RF module, complete wiflex, clip
(see Section 1.13 for version info) MK 101} Microphone cartridge 589-0301-003
VHF, Version C 585-5500-100
UHF 450-512 MHz, Version C  |585-5500-300|  |MP 006/Light pipe 032-0431-194
MP 007|Light pipe sleeve 032-0431-195
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CHASSIS, HARDWARE, MISC (Cont’d)

LOGIC BOARD (VERSION C)

Ref No. Description Part No. Ref No. Description Part No.
MP 030|RF shield, improved Ver A/B bds |017-2229-552 LOGIC BOARD (A100)
RF shield, Version C RF boards  |017-2229-569 Part No. 023-5500-120
(see Section 1.13.1) (Version C, see Section 1.13)
MP 031|Logic shield, non-UCM versions |017-2229-553
Logic shield, UCM versions 017-2229-556 C001 |10 pF +10% 25V cer smd 510-3681-100]
MP 032 |RF shield insulator, upper 574-3500-067 C 002 |10 pF +10% 25V cer smd 510-3681-100]
MP 033|Battery block comp spacer 574-3500-083 C014 |.01 uF +10% 10V cer smd 510-3681-103
MP 034|Logic shield gasket non-UCM 574-3500-085 C015 |.01 uF +10% 10V cer smd 510-3681-103
Logic shield insulator, UCM only |574-3500-068 C016 |.01 uF +10% 10V cer smd 510-3681-103
MP 035|Gasket, rear housing 032-0431-177 C017 |.01 uF +10% 10V cer smd 510-3681-103
MP 040 Switch holder 032-0431-171 C018 |.01 uF +10% 10V cer smd 510-3681-103
MP 101|Bezel, limited keypad models 032-0431-156 C019 |.01 uF +10% 10V cer smd 510-3681-103
Bezel, DTMF keypad models 032-0431-154 C020 |.01 uF +10% 10V cer smd 510-3681-103
MP 104|Emergency button 032-0431-165 C021 |.1pF+10% X7R 25V cer smd 510-3675-104
MP 105|Selector ring, 3-position switch 015-0805-653 C022 |.1pF+10% X7R 25V cer smd 510-3675-104
MP 106 | Spacer, 3-position switch 032-0431-166 C023 |.1pF+10% X7R25V cersmd  |510-3675-104
MP 107 |Knob, select sw with D-clip hi ret |{032-0431-183 C024 |.1pF+10% X7R 25V cer smd 510-3675-104
MP 108|Knob, volume with D-clip hi ret  |032-0431-185 C025 |.1pF+10% X7R 25V cer smd 510-3675-104
MP 109|Water barrier, microphone 574-3500-053 C026 |.1pF+10% X7R 25V cer smd 510-3675-104
MP 110 |Keypad, rubber for limited version |032-0431-175 C027 |.1pF+10% X7R 25V cer smd 510-3675-104
Keypad, rubber for DTMF ver.  |032-0431-173 C030 |.01 uF +10% 10V cer smd 510-3681-103
MP 111 | Water barrier/foam ring, speaker |574-3500-056 C031 |.01 uF +10% 10V cer smd 510-3681-103
MP 112|Foam ring, speaker See MP111 C032 |.1puF+10% X7R25V cersmd  |510-3675-104
MP 113 | Speaker retention ring 017-2229-557 C033 [.1pF+10% X7R25V cersmd  |510-3675-104
MP 114 |Front lens attachment 574-3500-057 C034 |.1pF+10% X7R 25V cer smd 510-3675-104
MP 115|LCD lens 032-0431-157 C035 |.01 puF +10% 10V cer smd 510-3681-103
MP 116 |Foam frame, lens 574-3500-059 C058 |.01 uF +10% 10V cer smd 510-3681-103
MP 120|Acsry jack (UDC) dust cover 032-0431-181 CO059 |.1pF+10% X7R25V cersmd  |510-3675-104
MP 401 |Foam frame, display backlight ~|574-3500-065 C063 |.1puF+10% X7R25V cersmd  |510-3675-104
MP 402 |Optic locator, .37" x .37 x .03 thk |574-3500-087 C064 |.01 uF +10% 10V cer smd 510-3681-103
C065 |4.7 uF 10V tantalum 510-2624-479
NP 003 |Label, RF exposure caution 559-5000-556 C066 |10 pF 10V cer smd 510-3755-106!
NP 101 |Label, EFJlogo front 559-5000-550 C067 |22 uF +10% X5R 16V cersmd  |[510-3607-226
NP 102 |Label, bottom for thru hole 559-5000-552 C069 |2.2uF 16V cer smd 510-3925-225
PC 010 |Flex circuit, access (UDC) conn. |035-5100-010 4 C070 |1.0 gF 16V cer smd 510-3923-105
PC 040 |Flex circuit, top switch rev 4 035-5100-040 4 CO71 |.01 pF +10% 10V cer smd 510-3681-103
C072 |150 pF 6V tantalum smd 510-2001-151]
R 101 |Volume/on-off switch revised 562-0018-067 C073 |150 pF 6V tantalum smd 510-2001-151
S101 |Select switch, 16-pos/3-pos 583-2009-045 CO076 |4.7 uF 10V tantalum 510-2624-479
SP 101 |Speaker, 45 mm 16-ohm 589-1015-008 C 077 |10 pF 10V cer smd 510-3755-106,
C078 |4.7 uF 10V tantalum 510-2624-479
RF BOARD (A200) C 079 |33 pF +10% 25V cer smd 510-3681-330
Individual replacement parts are not available. Replace C080 |33 pF +10% 25V cer smd 510-3681-330
entire assembly. See A200. CO081 |33 pF+10% 25V cer smd 510-3681-330)
C 082 |33pF +10% 25V cer smd 510-3681-330
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LOGIC BOARD (VERSION C)

Ref No. Description Part No. Ref No. Description Part No.
C 083 |33 pF+10% 25V cer smd 510-3681-330 CR 004 | Switching diode 523-1004-021
C 084 |33 pF+10% 25V cer smd 510-3681-330 CR 006 |3.6V zener diode 523-2016-369
C 085 |33 pF +10% 25V cer smd 510-3681-330 CR 007 | 3.6V zener diode 523-2016-369
C 086 |470 pF +£10% 25V cer smd 510-3681-471
C 087 |33 pF+10% 25V cer smd 510-3681-330 J001 |Connector, 26-pin ZIF 0.5mm 515-7111-526
C 088 |.01 uF £10% 10V cer smd 510-3681-103 J002 |Connector, 60-pin bd to bd 515-7111-650
C089 |.01 uF +£10% 10V cer smd 510-3681-103 JO03 |Springclip 537-5001-014
C090 |.01 uF £10% 10V cer smd 510-3681-103 J004 |Springclip 537-5001-014
C091 |22 uF+10% X5R 16V cersmd  |510-3607-226
C092 |.01 uF £10% 10V cer smd 510-3681-103 L 003 |10 pH smd inductor 542-9009-100
C100 |.1puF£10% X7R 25V cer smd 510-3675-104 L 004 |10 pH smd inductor 542-9009-100
C101 |.01 uF £10% 10V cer smd 510-3681-103 L 005 |270 nH smd inductor 542-9017-274
C 102 |4.7 uF 10V tantalum 510-2624-479 L 007 |270 nH smd inductor 542-9017-274
C103 |.1puF£10% X7R 25V cer smd 510-3675-104 L 010 {270 nH smd inductor 542-9017-274
C104 |.1pF£10% X7R 25V cer smd 510-3675-104 L 011 |27 pH 1.2A smd inductor 542-5010-019
C105 |.1puF+10% X7R 25V cer smd 510-3675-104 L 013 |270 nH smd inductor 542-9017-274
C106 |4.7 uF 10V tantalum 510-2624-479 L 014 |270 nH smd inductor 542-9017-274
C 108 |.01 uF £10% 10V cer smd 510-3681-103 L 015 |270 nH smd inductor 542-9017-274
C109 |22 uF +10% X5R 16V cer smd  |510-3607-226 L 016 |10 pH smd inductor 542-9009-100
C110 |.01 uF £10% 10V cer smd 510-3681-103
C111 |.01 uF £10% 10V cer smd 510-3681-103 PC 001 |PC board, 5500 logic rev 1 035-5500-120 1§
C114 |10 pF +£10% 25V cer smd 510-3681-100
C 115 |10 pF +10% 25V cer smd 510-3681-100 Q001 |Power MOSFET N+P pair 20 volt |576-0006-244
C117 |.1pF +80/-20% X7R 25V cer smd |510-3682-104 Q002 |Genera purpose 3904 576-0001-029
C118 |.1 pF +80/-20% X7R 25V cer smd |510-3682-104 Q003 |Power MOSFET N+P pair 20 volt |576-0006-244
C119 |.01 uF £10% 10V cer smd 510-3681-103
C120 |.01 uF £10% 10V cer smd 510-3681-103 R 001 |100k ohm 5% 1/16W smd 569-0165-104
C121 |.1pF +80/-20% X7R 25V cer smd |510-3682-104 R 002 |10k ohm 5% 1/16W smd 569-0165-103
C122 |.1pF +80/-20% X7R 25V cer smd |510-3682-104 R 003 |10k ohm 5% 1/16W smd 569-0165-103
C123 |.1pF +80/-20% X7R 25V cer smd |510-3682-104 R 004 |100k ohm +5% 1/16W smd 569-0165-104
C124 |.1pF+10% X7R 25V cer smd 510-3675-104 R 005 |100k ohm 5% 1/16W smd 569-0165-104
C125 |.1uF£10% X7R 25V cer smd 510-3675-104 R 006 |0 ohm jumper 569-0165-001
C 126 |.1pF +80/-20% X7R 25V cer smd|510-3682-104 R 007 |0 ohm jumper 569-0165-001
C127 |.1pF +80/-20% X7R 25V cer smd |510-3682-104 R 008 |0 ohm jumper 569-0165-001
C128 |.1pF +80/-20% X7R 25V cer smd |510-3682-104 R 009 |0 ohm jumper 569-0165-001
C129 |.1pF +80/-20% X7R 25V cer smd|510-3682-104 R 010 [0 ohm jumper 569-0165-001
C130 |.1pF +80/-20% X7R 25V cer smd |510-3682-104 R 019 |1k ohm +5% 1/16W smd 569-0165-102
C131 |.01 uF £10% 10V cer smd 510-3681-103 R 020 |15k ohm 5% 1/16W smd 569-0155-153
C132 |.01 uF £10% 10V cer smd 510-3681-103 R 022 |20k ohm 5% 1/16W smd 569-0165-203
C133 |.01 uF £10% 10V cer smd 510-3681-103 R 023 |15k ohm 5% 1/16W smd 569-0155-153
C134 |.1pF +80/-20% X7R 25V cer smd |510-3682-104 R 024 |1k ohm 5% 1/16W smd 569-0165-102
C135 |10 pF 15V tantalum smd 510-2605-100 R 025 |1k ohm +5% 1/16W smd 569-0165-102
R 026 |4.7k ohm +5% 1/16W smd 569-0165-472
CR 001 | Dual diode, common anode 523-1504-024 R 027 |1k ohm 5% 1/16W smd 569-0165-102,
CR 002 3.6V zener diode 523-2016-369 R 028 |4.7k ohm +5% 1/16W smd 569-0165-472
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R 029 |4.7k ohm £5% 1/16W smd 569-0165-472 R 096 |1k ohm +5% 1/16W smd 569-0165-102
R 030 (4.7k ohm +£5% 1/16W smd 569-0165-472 R 097 |1k ohm 5% 1/16W smd 569-0165-102
R 031 |30k ohm +5% 1/16W smd 569-0165-303 R 098 |1k ohm +5% 1/16W smd 569-0165-102
R 032 |30k ohm £5% 1/16W smd 569-0165-303 R 100 |1k ohm 5% 1/16W smd 569-0165-102
R 033 |20k ohm £5% 1/16W smd 569-0165-203 R 101 |1k ohm £5% 1/16W smd 569-0165-102
R 034 [4.7k ohm £5% 1/16W smd 569-0165-472 R 102 |1k ohm 5% 1/16W smd 569-0165-102
R 040 |4.7k ohm £5% 1/16W smd 569-0165-472 R 104 |10k ohm +5% 1/16W smd 569-0165-103
R 041 [4.7k ohm £5% 1/16W smd 569-0165-472 R 105 |1k ohm 5% 1/16W smd 569-0165-102
R 042 |4.7k ohm +£5% 1/16W smd 569-0165-472 R 106 |1k ohm +5% 1/16W smd 569-0165-102
R 043 |4.7k ohm £5% 1/16W smd 569-0165-472 R 107 |20k ohm +5% 1/16W smd 569-0155-203
R 044 |4.7k ohm £5% 1/16W smd 569-0165-472 R 108 |13k ohm £5% 1/16W smd 569-0155-133
R 045 [4.7k ohm +£5% 1/16W smd 569-0165-472 R 110 |39k ohm +5% 1/16W smd 569-0155-393
R 046 |4.7k ohm £5% 1/16W smd 569-0165-472 R111 |12k ohm +5% 1/16W smd 569-0155-123
R 047 |4.7k ohm £5% 1/16W smd 569-0165-472 R 180 |10k ohm £5% 1/16W smd 569-0165-103
R 048 [4.7k ohm £5% 1/16W smd 569-0165-472 R 182 |10k ohm +5% 1/16W smd 569-0165-103
R 049 |4.7k ohm £5% 1/16W smd 569-0165-472 R 186 |10k ohm +5% 1/16W smd 569-0165-103
R 050 (4.7k ohm +£5% 1/16W smd 569-0165-472 R 188 |10k ohm £5% 1/16W smd 569-0165-103
R 051 [4.7k ohm +£5% 1/16W smd 569-0165-472 R 189 |10k ohm +5% 1/16W smd 569-0165-103
R 052 |4.7k ohm £5% 1/16W smd 569-0165-472 R 190 |10k ohm +5% 1/16W smd 569-0165-103
R 053 [4.7k ohm +£5% 1/16W smd 569-0165-472 R 191 |10k ohm £5% 1/16W smd 569-0165-103
R 054 [4.7k ohm +£5% 1/16W smd 569-0165-472 R 192 |10k ohm +5% 1/16W smd 569-0165-103
R 055 |4.7k ohm £5% 1/16W smd 569-0165-472 R 193 |10k ohm +5% 1/16W smd 569-0165-103
R 057 |100k ohm 5% 1/16W smd 569-0165-104 R 194 |10k ohm £5% 1/16W smd 569-0165-103
R 059 [100k ohm +1% 1/16W smd 569-0161-501 R 195 |10k ohm +5% 1/16W smd 569-0165-103
R 060 |100k ohm +1% 1/16W smd 569-0161-501 R 224 |10k ohm +5% 1/16W smd 569-0165-103
R 061 [100k ohm +1% 1/16W smd 569-0161-501 R 236 |1k ohm 5% 1/16W smd 569-0165-102
R 062 [100k ohm +1% 1/16W smd 569-0161-501 R 237 |1k ohm +£5% 1/16W smd 569-0165-102
R 063 |100k ohm 1% 1/16W smd 569-0161-501 R 238 |1k ohm 5% 1/16W smd 569-0165-102
R 064 |100k ohm 5% 1/16W smd 569-0165-104 R 239 |1k ohm 5% 1/16W smd 569-0165-102
R 065 |100k ohm +5% 1/16W smd 569-0165-104 R 240 |1k ohm £5% 1/16W smd 569-0165-102
R 067 |0 ohm jumper 569-0165-001 R 241 |1k ohm £5% 1/16W smd 569-0165-102
R 068 [100k ohm 5% 1/16W smd 569-0165-104 R 242 |1k ohm £5% 1/16W smd 569-0165-102
R 069 |100k ohm +5% 1/16W smd 569-0165-104 R 243 |1k ohm 5% 1/16W smd 569-0165-102
R 071 |10k ohm +5% 1/16W smd 569-0165-103 R 244 |1k ohm 5% 1/16W smd 569-0165-102
R 074 |10 ohm 5% 1/16W smd 569-0165-100 R 245 |1k ohm £5% 1/16W smd 569-0165-102
R 075 |100 ohm +5% 1/16W smd 569-0165-101 R 246 |1k ohm 5% 1/16W smd 569-0165-102
R 077 |10k ohm +5% 1/16W smd 569-0165-103 R 247 |1k ohm 5% 1/16W smd 569-0165-102
R 078 |221k ohm 1% 1/16W smd 569-0161-534 R 248 |1k ohm 5% 1/16W smd 569-0165-102
R 081 |100k ohm *1% 1/16W smd 569-0151-501 R 249 |1k ohm 5% 1/16W smd 569-0165-102
R 088 |1k ohm £5% 1/16W smd 569-0165-102 R 251 |10k ohm +5% 1/16W smd 569-0165-103
R 090 |1k ohm +5% 1/16W smd 569-0165-102 R 253 |10k ohm £5% 1/16W smd 569-0165-103
R091 |1k ohm £5% 1/16W smd 569-0165-102 R 254 |10k ohm +5% 1/16W smd 569-0165-103
R 092 |1k ohm £5% 1/16W smd 569-0165-102 R 255 |10 ohm +5% 1/16W smd 569-0165-100
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R 256 |10 ohm +5% 1/16W smd 569-0165-100 C003 |.01 uF +10% 10V cer smd 510-3681-103
R 257 |10 ohm +5% 1/16W smd 569-0165-100 C004 |.01 uF +10% 10V cer smd 510-3681-103
R 258 |10 ohm +5% 1/16W smd 569-0165-100 CO005 |.1pF+10% X7R25V cersmd  |510-3675-104
R 259 |10 ohm +5% 1/16W smd 569-0165-100 CO006 |.1uF+10% X7R25V cersmd  |510-3675-104
R 260 |10 ohm +5% 1/16W smd 569-0165-100 CO007 |.1pF+10% X7R25V cersmd  |510-3675-104
R 261 |10 ohm +5% 1/16W smd 569-0165-100 C008 |.01 uF +10% 10V cer smd 510-3681-103
R 262 |10k ohm +5% 1/16W smd 569-0165-103 C009 |.01 uF +10% 10V cer smd 510-3681-103
R 263 |10k ohm +5% 1/16W smd 569-0165-103 C010 |.01 uF +10% 10V cer smd 510-3681-103
CO011 |1pF+10% X7R25V cersmd  |510-3675-104
U 008 |Op amp, quad OPA4340 544-2020-013 CO012 |1pF+10% X7R25V cersmd  |510-3675-104
U 009 |Analog switch, SPDT NLAS4599 |544-4002-007 CO013 [ 1pF+10% X7R25V cersmd  |510-3675-104
U 011 |Regulator, 5V 400 mA REG113EA|544-2603-055 CO014 |1pF+10% X7R25V cersmd  |510-3675-104
U 013 |Regulator, 3.8V, 50 mA LP2982 |544-5001-335 CO015 |.1pF+10% X7R25V cersmd  |510-3675-104
U 015 |DSP TMS3205510AGGWA1 544-5003-133 C016 |.1pF+10% X7R25V cersmd  |510-3675-104
U 016 |Analog switch, SPDT NLAS4599 |544-4002-007 CO017 |1pF+10% X7R25V cersmd  |510-3675-104
U 017 |Analog switch, SPDT NLASA599 |544-4002-007 C018 |.1puF+10% X7R25V cersmd  |510-3675-104
U 018 |Regulator, 5V 400 mA REG113EA|544-2603-055 CO019 |.1pF+10% X7R25V cersmd  |510-3675-104
U 019 |Schmitt trig, inv TC7S14F-TES5L |544-3123-014 C020 |.22 uF 16V cer smd 510-3680-224;
U 020 (Programmable logic 544-5001-420 (All except -160 bd)
U 021 |D flip-flop, single NC7SP74 544-1010-045 .01 uF +£10% X7R 25V cer smd  |510-3675-103
U 022 |SEM encryption module 023-5000-980 (-160 bd only)
U 026 |Op amp, quad OPA2340 544-2018-015 C021 |.1puF+10% X7R 25V cer smd 510-3675-104
U 027 |CODEC 16-bit TLV320AIC21  |544-3016-057 C022 |1pF+10% X7R25V cersmd  |510-3675-104
U 042 |Regulator, adj 500mA REG103UA |544-2603-057 C 023 |470 pF +10% 25V cer smd 510-3681-471
U 043 |Regulator, adj 500mA REG103UA |544-2603-057 CO024 |1pF+10% X7R25V cersmd  |510-3675-104
U 045 |Regulator, 3.3V 400m REG113EA |544-2603-056 C025 |5.1pF .1 pF NPO cer smd 510-3673-519
U 046 |Converter, step down TPS62054 |544-4006-012 C 026 |6.2 pF +.1pF NPO cer smd 510-3673-629
U 047 |Converter, step down TPS62056 |544-4006-014 C027 |10 pF +.1pF NPO cer smd 510-3673-100
U 049 |Converter, step down TPS62050 |544-4006-010 C 028 |470 pF +10% 25V cer smd 510-3681-471
C029 | 5.6 pF+10% 25V cer smd 510-3681-569
Y 001 |Oscillator, 20.000 MHz SMD 561-9004-200 C030 |.01 uF +10% 10V cer smd 510-3681-103
Y 002 |[TCXO 12.288 MHz 518-7012-200 CO031 |.01 uF +10% 10V cer smd 510-3681-103
C032 |1pF+10% X7R25V cersmd  |510-3675-104
LOGIC BOARD (A100) C033 |.1uF+10%X7R25V cersmd  |510-3675-104
Part No. 023-5100-110 (early w/o module) C034 |.1uF+10% X7R 25V cer smd 510-3675-104
Part No. 023-5100-150 (for EFJ SEM) C035 |.01 uF £10% 10V cer smd 510-3681-103
Part No. 023-5100-160 (for Mot UCM) C036 |.01 uF +10% 10V cer smd 510-3681-103
(Version A and B, see Section 1.13) C037 |.01 uF +10% 10V cer smd 510-3681-103
C038 |.01 uF +10% 10V cer smd 510-3681-103
A 022 |SEM encryption module 023-5000-980 C039 |.01 uF +10% 10V cer smd 510-3681-103
(-150 EFJ SEM bd only) C040 |.1pF+10% X7R25V cersmd  |510-3675-104
UCM encrpt module NNTN4433A |585-5000-924 CO041 |.1pF +10% X7R 25V cer smd 510-3675-104
(-160 UCM bd only) CO042 |1pF+10% X7R25V cersmd  |510-3675-104
C001 |.01 uF+10% 10V cer smd 510-3681-103 C043 |.1puF+10% X7R 25V cersmd  |510-3675-104
C002 |.01 uF +10% 10V cer smd 510-3681-103 C 044 |.01 uF +10% 10V cer smd 510-3681-103
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C045 |.01 pF +£10% 10V cer smd 510-3681-103 C 107 |10 pF £.1 pF NPO cer smd 510-3673-100
C046 |.01 pF +£10% 10V cer smd 510-3681-103

C047 |.01 pF £10% 10V cer smd 510-3681-103 CR 001 | Dual diode, common anode 523-1504-024
C048 |.1pF+10% X7R 25V cer smd 510-3675-104 CR 002 |3.6V zener diode 523-2016-369
C049 |.1pF£10% X7R 25V cer smd 510-3675-104 CR 004 | Switching diode 523-1004-021
C050 |.1puF£10% X7R 25V cer smd 510-3675-104 CR 005|5.6V zener diode 523-2016-569
CO051 |.1pF+10% X7R 25V cer smd 510-3675-104 CR 006 | 3.6V zener diode 523-2016-369
C 052 |8.2pF +/-.1pF NPO cer smd 510-3673-829

C054 |.01 uF +£10% 10V cer smd 510-3681-103 D 001 |PIN diode 523-1504-001
C055 |.01 uF +£10% 10V cer smd 510-3681-103

C056 |.1puF£10% X7R 25V cer smd 510-3675-104 J001 |Connector, 20-pin ZIF .5 mm 515-7111-520
C058 |.01 puF +£10% 10V cer smd 510-3681-103 J002 |Connector, 60-pin bd to bd 515-7111-650
C059 |.1pF=+10% X7R 25V cer smd 510-3675-104 (al except -160 bd)

C060 |.1puF=£10% X7R 25V cer smd 510-3675-104 Connector, 60-pin bd to bd 515-7111-652
C063 |.1puF+10% X7R 25V cer smd 510-3675-104 (-160 bd only)

C064 |.01 uF +£10% 10V cer smd 510-3681-103 JO03 |Springclip 537-5001-014
C065 |2.2uF 16V cer smd 510-3925-225 J004 |Springclip 537-5001-014
C066 |10 pF 10V cer smd 510-3755-106 J016 |Socket, 25-pin (-160 bd only) 515-7113-071
C067 |10 pF 10V cer smd 510-3755-106

C068 |.1puF+10% X7R 25V cer smd 510-3675-104 L 001 |1.8 pH smd inductor 542-9017-189
C069 |2.2pF 16V cer smd 510-3925-225 L 003 |10 pH smd power inductor 542-9009-100
C070 |1.0 uF 16V cer smd 510-3923-105 L 004 |10 pH smd power inductor 542-9009-100
CO071 |.01 pF +£10% 10V cer smd 510-3681-103 L 005 |270 nH smd inductor 542-9017-274
C 072 |150 pF 6V tantalum smd 510-2001-151 L 006 {270 nH smd inductor 542-9017-274]
C073 |150 pF 6V tantalum smd 510-2001-151 L 007 |270 nH smd inductor 542-9017-274
C 077 |10 pF 10V cer smd 510-3755-106 L 008 |270 nH smd inductor 542-9017-274
C078 |.1puF£10% X7R 25V cer smd 510-3675-104 L 009 |270 nH smd inductor 542-9017-274]
C079 |470 pF +£10% 25V cer smd 510-3681-471 L 010 |270 nH smd inductor 542-9017-274
C 080 |470 pF +£10% 25V cer smd 510-3681-471 L 011 |Ferrite bead 517-2503-002
C 081 |470 pF +£10% 25V cer smd 510-3681-471

C 082 |470 pF £10% 25V cer smd 510-3681-471 PC 001 |PC board, -110 rev 7 035-5100-100 4
C 083 |470 pF £10% 25V cer smd 510-3681-471 PC board, -150 EFJ SEM rev 1 035-5100-150 1§
C 084 |33 pF+10% 25V cer smd 510-3681-330 PC board, -160 Mot UCM rev 4  |035-5100-160 4
C085 |33 pF£10% 25V cer smd 510-3681-330

C 086 |470 pF +£10% 25V cer smd 510-3681-471 Q001 |Power MOSFET N+P pair 20 volt |576-0006-244
C 087 |470 pF +£10% 25V cer smd 510-3681-471 Q002 |Genera purpose 3904 576-0001-029
C088 |.01 uF +£10% 10V cer smd 510-3681-103 Q003 |Power MOSFET N+P pair 20 volt |576-0006-244
C089 |.01 uF +10% 10V cer smd 510-3681-103 Q004 |NPN genera purpose 576-0003-616
C091 |10 pF 10V cer smd 510-3755-106

C099 |.1pF=*10% X7R 25V cer smd 510-3675-104 R001 |10k ohm +5% 1/16W smd 569-0165-103
C100 |.1pF£10% X7R 25V cer smd 510-3675-104 R 002 |4.7k ohm £5% 1/16W smd 569-0165-472
C101 |.01 uF £10% 10V cer smd 510-3681-103 R 003 |4.7k ohm +5% 1/16W smd 569-0165-472
C102 |2.2 uF 16V cer smd 510-3925-225 R 004 |4.7k ohm £5% 1/16W smd 569-0165-472
C104 |.1pF£10% X7R 25V cer smd 510-3675-104 R 005 |100 ohm +5% 1/16W smd 569-0165-101
C105 |.1pF+10% X7R 25V cer smd 510-3675-104 R 006 |100k ohm +5% 1/16W smd 569-0165-104
C 106 |10 pF £.1 pF NPO cer smd 510-3673-100 R 007 |100k ohm 5% 1/16W smd 569-0165-104
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R008 | 100k ohm +5% 1/16W smd 569-0165-104 R 044 |100 ohm +5% 1/16W smd 569-0165-101
R0O09 |220k ohm +5% 1/16W smd 569-0165-224 R045 |100 ohm +5% 1/16W smd 569-0165-101
RO10 |220k ohm +5% 1/16W smd 569-0165-224 R046 |100 ohm +5% 1/16W smd 569-0165-101
RO11 |6.8k ohm +5% 1/16W smd 569-0165-682 R047 |100 ohm +5% 1/16W smd 569-0165-101
RO12 |1k ohm +5% 1/16W smd 569-0165-102 R048 |100 ohm +5% 1/16W smd 569-0165-101
RO13 |390k ohm +5% 1/16W smd 569-0165-394 R049 |220k ohm +5% 1/16W smd 569-0165-224
R 014 [0ohm smd jumper 569-0165-001 R 050 [100k ohm +5% 1/16W smd 569-0165-104
RO15 |1M ohm +5% 1/16W smd 569-0165-105 RO51 |100k ohm +5% 1/16W smd 569-0165-104
R016 |15k ohm +5% 1/16W smd 569-0165-153 R052 |100k ohm +5% 1/16W smd 569-0165-104
RO17 |100 ohm +5% 1/16W smd 569-0165-101 R053 |100k ohm +5% 1/16W smd 569-0165-104
(all except -160 bd) RO054 |100k ohm +5% 1/16W smd 569-0165-104
10k ohm +5% 1/16W smd 569-0155-103 R055 |100k ohm +5% 1/16W smd 569-0165-104
(-160 bd only) R056 |100k ohm +5% 1/16W smd 569-0165-104
RO18 |100 ohm +5% 1/16W smd 569-0165-101 RO57 |100k ohm +5% 1/16W smd 569-0165-104
RO19 |100 ohm +5% 1/16W smd 569-0165-101 R058 |100k ohm +5% 1/16W smd 569-0165-104
(all except -160 bd) R 059 [100k ohm +5% 1/16W smd 569-0165-104
1k ohm +5% 1/16W smd 569-0165-102 R060 |100k ohm +5% 1/16W smd 569-0165-104
(-160 bd only) RO61 |100k ohm +5% 1/16W smd 569-0165-104
R020 |100 ohm +5% 1/16W smd 569-0165-101 R062 |100k ohm +5% 1/16W smd 569-0165-104
R021 |100 ohm +5% 1/16W smd 569-0165-101 R063 |100k ohm +5% 1/16W smd 569-0165-104
R022 |100 ohm +5% 1/16W smd 569-0165-101 R064 |100k ohm +5% 1/16W smd 569-0165-104
R023 |100 ohm +5% 1/16W smd 569-0165-101 R065 |100k ohm +5% 1/16W smd 569-0165-104
(all except -160 bd) R067 |10k ohm +5% 1/16W smd 569-0155-103
10k ohm +5% 1/16W smd 569-0155-103 R068 |100k ohm +5% 1/16W smd 569-0165-104
(-160 bd only) R 069 [100k ohm +5% 1/16W smd 569-0165-104
R024 |100 ohm +5% 1/16W smd 569-0165-101 RO70 |4.7k ohm +5% 1/16W smd 569-0165-472
R025 |100 ohm +5% 1/16W smd 569-0165-101 RO71 |100k ohm +5% 1/16W smd 569-0165-104
R026 |100 ohm +5% 1/16W smd 569-0165-101 RO72 |4.7k ohm £5% 1/16W smd 569-0165-472
R027 |100 ohm +5% 1/16W smd 569-0165-101 RO74 |10 ohm +5% 1/16W smd 569-0165-100
R028 |100 ohm +5% 1/16W smd 569-0165-101 RO75 |100 ohm +5% 1/16W smd 569-0165-101
R029 |100 ohm +5% 1/16W smd 569-0165-101 RO77 |100k ohm +5% 1/16W smd 569-0165-104
R030 |100 ohm +5% 1/16W smd 569-0165-101 RO78 |232k ohm +1% 1/16W smd 569-0151-536
R031 |100 ohm +5% 1/16W smd 569-0165-101 (-110 board)
R032 |100 ohm +5% 1/16W smd 569-0165-101 255k ohm 1% 1/16W smd 569-0151-551
R033 |100 ohm +5% 1/16W smd 569-0165-101 (-150 EFJ SEM board)
R034 100 ohm £5% L/16W Smd 569-0165-101. RO79 |100k ohm +1% 1/16W smd 569-0151-501
R035 |100 ohm +5% 1/16W smd 569-0165-101 R088 |1k ohm 5% 1/16W smd 569-0165-102
R036 |100 ohm +5% L/16W smd 560-0165-101 R089 |4.7k ohm £5% 1/16W smd 569-0165-472
R037 |100 ohm +5% 1/16W smd 569-0165-101 RO90 |1k ohm +5% 1/16W smd 569-0165-102
R038 |100 ohm +5% 1/16W smd 569-0165-101 RO91 |1k ohm 5% 1/16W smd 569-0165-102
R039 |100 ohm +5% 1/16W smd 569-0165-101 R092 |1k ohm £5% 1/16W smd 569-0165-102
RO40 |100 ohm £5% L/16W Smd 569-0165-101. R093 |1k ohm 5% 1/16W smd 569-0165-102
RO41 100 ohm £5% L/16W smd 569-0165-101. R094 |634k ohm +1% 1/16W smd 569-0151-578
Ro42 |100 ohm £5% L/16W smd 569-0165-101 R095 |100k ohm +1% 1/16W smd 569-0151-501
RO43 100 ohm £5% L/16W Smd 569-0165-101. R096 |10k ohm +5% 1/16W smd 569-0155-103
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R 097 |100k ohm 5% 1/16W smd 569-0165-104 CO011 |.1pF+10% X7R 25V cer smd 510-3675-104
R 098 [100k ohm 5% 1/16W smd 569-0165-104 C012 |.01 pF +£10% 10V cer smd 510-3681-103
R 099 [100k ohm +5% 1/16W smd 569-0165-104 C013 |100 pF +£10% 25V cer smd 510-3681-101
C014 |100 pF £10% 25V cer smd 510-3681-101
U001 |DSPTI TMS320VC5416 544-5003-129 C015 |.01 pF +£10% 10V cer smd 510-3681-103
U002 |ADSIC 544-9100-002 C016 |.01 pF +£10% 10V cer smd 510-3681-103
U 003 |16-hit transceiver 74LVTH16245 |544-1014-505 C017 |.01 uF +£10% 10V cer smd 510-3681-103
U 004 |Transceiver, 3-state 74ACT16245 |544-2023-071 C018 |.01 pF +£10% 10V cer smd 510-3681-103
U 005 |3-state buffer, quad 74ACT125 544-3776-117 C019 |.01 pF +£10% 10V cer smd 510-3681-103
U 006 |3-state buffer 74ACT16244 544-3776-119 C020 |.01 uF +10% 10V cer smd 510-3681-103
U 007 |Programmablelogic 544-1015-066 C021 |.01 pF +£10% 10V cer smd 510-3681-103
U 008 |Op amp, quad OPA4340 544-2020-013 C022 |.01 pF +£10% 10V cer smd 510-3681-103
U 009 |Anaog switch, SPDT NLAS4599 |544-4002-007 C023 |.01 uF £10% 10V cer smd 510-3681-103
U 010 [Op amp, dua OPA2340 544-2018-015 C024 |.01 pF +£10% 10V cer smd 510-3681-103
U011 |[Regulator, 5V 400 mA REG113EA|544-2603-055 C025 |.01 pF +£10% 10V cer smd 510-3681-103
U 012 |DC-DC converter TPS6200 544-4006-011 C026 |.01 uF £10% 10V cer smd 510-3681-103
U 013 |Regulator, 3.8V, 50 mA LP2982 |544-5001-335 C027 |.01 pF +£10% 10V cer smd 510-3681-103
U 014 |DC-DC converter TPS6200 544-4006-011 C028 |.01 pF +£10% 10V cer smd 510-3681-103
U 016 |[Analog switch, SPDT NLAS4599 |544-4002-007 C029 |10 uF 10V cer smd 510-3755-106
U 017 [Analog switch, SPDT NLAS4599 |544-4002-007 C030 |.1pF+10% X7R 25V cer smd 510-3675-104
U 018 |[Regulator, 5V 400 mA REG113EA|544-2603-055 C031 {3300 pF £10% 10V cer smd 510-3681-332
U 019 |[Busxcvr, octal 74LV CC3245 544-1010-250 C032 |56 pF 50V cer smd 510-3684-560
U 020 |[Busxcvr, octal 74LV CC3245 544-1010-250 C 033 |47 pF +£10% 10V cer smd 510-3681-470
U 021 |Tri state buffer, 3.3V NC7S2125P5 544-3914-125 C034 |.1pF+10% X7R 25V cer smd 510-3675-104
U022 |3-state buffer, quad 74ACT125 544-3776-117 C035 |.1puF+10% X7R 25V cer smd 510-3675-104
U 023 |Reg, dual 3.3/1.5V TPS70148 544-2003-177 C036 |.01 pF +£10% 10V cer smd 510-3681-103
U 024 |Proglogicarray CPLD 3064 544-5001-419 C037 |.01 pF +£10% 10V cer smd 510-3681-103
U 025 |Schmitt trig, inv TC7S14F-TES5L |544-3123-014 C038 |.01 uF +£10% 10V cer smd 510-3681-103
U 027 |Regulator, 5V 400 mA REG113EA|544-2603-055 C042 |.01 pF £10% 10V cer smd 510-3681-103
C 043 |100 pF £10% 25V cer smd 510-3681-101
Y 001 |20.000 MHz crystal 521-0020-001 C044 |.1pF+10% X7R 25V cer smd 510-3675-104
USER INTERFACE BOARD (A400) C045 |.01 pF £10% 10V cer smd 510-3681-103
Part No. 023-5500-420 C046 |.01 uF +£10% 10V cer smd 510-3681-103
(Version C, see Section 1.13) C 047 |680 pF £10% X7R 25V cer smd  [510-3675-681
C048 |.01 pF £10% 10V cer smd 510-3681-103
CO001 |.1pF=£10% X7R 25V cer smd 510-3675-104 C049 |.01 uF +£10% 10V cer smd 510-3681-103
C002 |.1pF£10% X7R 25V cer smd 510-3675-104 C050 |.01 uF +10% 10V cer smd 510-3681-103
C003 |.1pF+10% X7R 25V cer smd 510-3675-104 C051 |.001 pF £10% XRF 10V cer smd |510-9227-102
C004 |.1pF=£10% X7R 25V cer smd 510-3675-104 C052 |.01 uF £10% 10V cer smd 510-3681-103
C005 |.1pF£10% X7R 25V cer smd 510-3675-104 C 053 |100 pF £10% 25V cer smd 510-3681-101
C006 |.1pF+10% X7R 25V cer smd 510-3675-104 C 054 |100 pF +£10% 25V cer smd 510-3681-101
C007 |.1pF£10% X7R 25V cer smd 510-3675-104 CO055 |.1uF=*10% X7R 25V cer smd 510-3675-104
C008 |.1puF£10% X7R 25V cer smd 510-3675-104 C056 |.1puF+10% X7R 25V cer smd 510-3675-104
C009 |.1pF+10% X7R 25V cer smd 510-3675-104 C057 |.1pF+10% X7R 25V cer smd 510-3675-104
C010 |.1pF£10% X7R 25V cer smd 510-3675-104 C058 |.1uF=10% X7R 25V cer smd 510-3675-104
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C059 |.1pF=£10% X7R 25V cer smd 510-3675-104 C105 |1.0 uF 16V cer smd 510-3923-105
C060 |.1pF+10% X7R 25V cer smd 510-3675-104 C 106 |1.0 pF 16V cer smd 510-3923-105
C061 |.1pF+10% X7R 25V cer smd 510-3675-104 C 107 |1.0 pF 16V cer smd 510-3923-105
C062 |.01 uF +10% 10V cer smd 510-3681-103 C 108 |[2.2 uF 16V cer smd 510-3925-225
C063 |.01 pF +£10% 10V cer smd 510-3681-103 C109 |2.2pF 16V cer smd 510-3925-225
C064 |.01 pF +£10% 10V cer smd 510-3681-103 C110 |2.2 pF 16V cer smd 510-3925-225
C065 |.01 uF +10% 10V cer smd 510-3681-103 C111 |2.2puF 16V cer smd 510-3925-225
C066 |.01 pF +10% 10V cer smd 510-3681-103 C112 |.01 pF +£10% 10V cer smd 510-3681-103
C067 |.01 pF +£10% 10V cer smd 510-3681-103 C 113 |.01 pF +£10% 10V cer smd 510-3681-103|
C068 |.01 uF +10% 10V cer smd 510-3681-103 C114 |.01 pF +10% 10V cer smd 510-3681-103
C069 |.01 pF +10% 10V cer smd 510-3681-103 C115 |.01 pF +£10% 10V cer smd 510-3681-103
C070 |.01 pF +£10% 10V cer smd 510-3681-103 C116 |.01 pF +£10% 10V cer smd 510-3681-103|
CO071 |.1pF£10% X7R 25V cer smd 510-3675-104 C119 |.01 uF £10% 10V cer smd 510-3681-103
C072 |.1pF+10% X7R 25V cer smd 510-3675-104 C 120 |.01 pF +£10% 10V cer smd 510-3681-103
C 073 |100 pF £10% 25V cer smd 510-3681-101 C121 |.01 pF +£10% 10V cer smd 510-3681-103|
C 074 |68 pF +5% NPO cer smd 510-3674-680 C131 |.001 puF +10% 10V cer smd 510-9227-102
C 075 |68 pF 5% NPO cer smd 510-3674-680 C 132 |.01 pF +£10% 10V cer smd 510-3681-103
CQ076 |4.7 pF 10V tantalum 510-2604-479 C 133 |470 pF £5% NPO 25V cer smd 510-3674-471
C077 |4.7 uF 10V tantalum 510-2604-479 C134 |.1pF+10% X7R 25V cer smd 510-3675-104
C078 |.01 pF £10% 10V cer smd 510-3681-103 C135 |.1pF+10% X7R 25V cer smd 510-3675-104
C079 |.1pF+10% X7R 25V cer smd 510-3675-104 C136 |.1pF+10% X7R 25V cer smd 510-3675-104
C080 |.1uF=+10% X7R 25V cer smd 510-3675-104 C137 |.1puF+10% X7R 25V cer smd 510-3675-104
C081 |.1pF+10% X7R 25V cer smd 510-3675-104 C 138 |.01 pF +£10% 10V cer smd 510-3681-103
C082 |1.0pF 16V cer smd 510-3923-105 C 139 |100 pF +£10% 25V cer smd 510-3681-101
C083 |.1puF+10% X7R 25V cer smd 510-3675-104 C 140 |100 pF £10% 25V cer smd 510-3681-101
C084 |.01 pF +£10% 10V cer smd 510-3681-103 C 141 |100 pF £10% 25V cer smd 510-3681-101
C085 |680pF+10% X7R 25V cer smd |510-3675-681 C 142 |100 pF £10% 25V cer smd 510-3681-101
C086 |.01 puF +10% 10V cer smd 510-3681-103 C 143 |100 pF £10% 25V cer smd 510-3681-101
C087 |.01 pF +£10% 10V cer smd 510-3681-103 C 144 |100 pF £10% 25V cer smd 510-3681-101
C 088 |.01 uF +10% 10V cer smd 510-3681-103 C 155 |.01 pF +10% 10V cer smd 510-3681-103
C 089 [220 pF £10% NPO 25V cer smd |510-3674-221, C 156 |.001 puF +10% 25V cer smd 510-3681-102
C090 |.01 pF +£10% 10V cer smd 510-3681-103

C091 |.01 pF +10% 10V cer smd 510-3681-103 CR 003 5.6V zener diode 523-2016-569
C092 |.1pF +80/-20% X7R 25V cer smd [510-3682-104 CR 004 5.6V zener diode 523-2016-569
CQ093 |.1pF +80/-20% X7R 25V cer smd|510-3682-104 CR 006 |5.6V zener diode 523-2016-569
C094 |.1pF +80/-20% X7R 25V cer smd |510-3682-104 CR 007 |5.6V zener diode 523-2016-569
C095 |.1pF+80/-20% X7R 25V cer smd|510-3682-104 CR 008 |LED, dua color red/green 549-4001-215
CQ09%6 |.01 pF +£10% 10V cer smd 510-3681-103 CR 033 |Dual diode, common cathode 523-1504-024
C097 |.1pF +80/-20% X7R 25V cer smd |510-3682-104 CR 035|LED, green high intensity 549-4001-029
C098 |.01 uF +10% 10V cer smd 510-3681-103 CR 037 |LED, green RG1101 smd 549-4003-011
C099 |.1pF+10% X7R 25V cer smd 510-3675-104 CR 038 |LED, green RG1101 smd 549-4003-011
C101 |270 pF £5% NPO cer smd 510-3674-271 CR 039 |LED, green RG1101 smd 549-4003-011
C 102 |.001 pF +10% 25V cer smd 510-3681-102 CR 040 |LED, green RG1101 smd 549-4003-011
C 103 |1.0 pF 16V cer smd 510-3923-105 CR 041 |LED, green RG1101 smd 549-4003-011
C104 |1.0 uF 16V cer smd 510-3923-105 CR 042 |LED, green RG1101 smd 549-4003-011
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CR 043 |LED, green RG1101 smd 549-4003-011 R 014 |220k ohm +5% 1/16W smd 569-0165-224
CR 044 |5.6V zener diode 523-2016-569 R 015 |20k ohm £1% 1/16W smd 569-0161-432
R 016 |825k ohm 1% 1/16W smd 569-0161-589
DS 401 |See DS401 on page 7-1 R 017 |10k ohm +1% 1/16W smd 569-0161-401,
R 018 |6.81k ohm +1% 1/16W smd 569-0161-381
J001 |Connector, 16-pin ZIF .5 mm 515-7111-516 R 019 |100k ohm 1% 1/16W smd 569-0161-501
J002 |Connector, 16-pin ZIF .5 mm 515-7111-516 R 020 [4.7k ohm 5% 1/16W smd 569-0165-472,
J003 |Connector, 16-pin ZIF .5 mm 515-7111-516 R 021 |4.7k ohm +5% 1/16W smd 569-0165-472
J004 |Connector, 18-pin ZIF 1 mm 515-7111-518 R 022 |100k ohm 5% 1/16W smd 569-0165-104
J0O05 |Connector, 60-pin bd to bd 515-7111-651 R 023 [100k ohm +5% 1/16W smd 569-0165-104
J006 |Groundclip 537-5001-015 R 024 |220k ohm 5% 1/16W smd 569-0165-224
J008 |Springclip 537-5001-014 R 025 |220k ohm 5% 1/16W smd 569-0165-224
JO09 |Springclip 537-5001-014 R 026 |1k ohm +5% 1/16W smd 569-0165-102
R 027 |220k ohm 5% 1/16W smd 569-0165-224
L 001 |8.2 uH £5% chip inductor 542-9000-829 R 028 |2k ohm +5% 1/16W smd 569-0165-202
L 003 |.1puH smdinductor 542-9017-108 R 029 [4.7k ohm 5% 1/16W smd 569-0165-472,
L 004 |.1pH smd inductor 542-9017-108 R 030 |2k ohm +5% 1/16W smd 569-0165-202
R 031 |2k ohm +5% 1/16W smd 569-0165-202
PC 001 |PC board, user interface rev 0 035-5500-420 R 032 |220k ohm +5% 1/16W smd 569-0165-224
R 033 |4.7k ohm 5% 1/16W smd 569-0165-472
Q001 |[Genera purpose 3904 576-0001-029 R 034 |220k ohm 5% 1/16W smd 569-0165-224
Q002 |General purpose 3904 576-0001-029 R 035 [220k ohm +5% 1/16W smd 569-0165-224
Q003 |Genera purpose 3904 576-0001-029 R 037 |220k ohm 5% 1/16W smd 569-0165-224
Q004 |Genera purpose 3904 576-0001-029 R 038 |220k ohm 5% 1/16W smd 569-0165-224
Q005 |General purpose 3904 576-0001-029 R 039 [220k ohm +5% 1/16W smd 569-0165-224
Q006 |Genera purpose 3904 576-0001-029 R 040 |220k ohm 5% 1/16W smd 569-0165-224
Q007 |Genera purpose 3904 576-0001-029 R 041 |220k ohm 5% 1/16W smd 569-0165-224
Q008 |General purpose 3904 576-0001-029 R 044 |220k ohm +5% 1/16W smd 569-0165-224
Q009 |Genera purpose 3904 576-0001-029 R 045 |220k ohm 5% 1/16W smd 569-0165-224
Q010 |General purpose 3904 576-0001-029 R 046 |220k ohm +5% 1/16W smd 569-0165-224
Q012 |General purpose 3904 576-0001-029 R 047 |220k ohm +5% 1/16W smd 569-0165-224
Q013 |Genera purpose 3904 576-0001-029 R 048 |220k ohm 5% 1/16W smd 569-0165-224
R 049 |220k ohm +5% 1/16W smd 569-0165-224
R 001 |10 ohm +5% 1/16W smd 569-0165-100 R 050 |220k ohm +5% 1/16W smd 569-0165-224
R 002 |10 ohm +5% 1/16W smd 569-0165-100 R 051 |4.7k ohm 5% 1/16W smd 569-0165-472
R 003 |10 ohm +5% 1/16W smd 569-0165-100 R 052 |10k ohm 5% 1/16W smd 569-0165-103
R 004 |10 ohm +5% 1/16W smd 569-0165-100 R 054 |619 ohm +£1% 1/16W smd 569-0151-277
R 005 |10 ohm +5% 1/16W smd 569-0165-100 R 055 |100k ohm 5% 1/16W smd 569-0165-104
R 006 |1k ohm +5% 1/16W smd 569-0165-102 R 056 |220k ohm +5% 1/16W smd 569-0165-224
R 007 |10M ohm +5% 1/16W smd 569-0165-106 R 057 |100k ohm +5% 1/16W smd 569-0165-104
R 008 |0 ohm jumper 569-0165-001 R 058 |100k ohm 5% 1/16W smd 569-0165-104
R 009 |220k ohm +5% 1/16W smd 569-0165-224 R 059 |82 ohm +5% 1/16W smd 569-0105-820
R 010 |10k ohm 5% 1/16W smd 569-0165-103 R 060 |1k ohm +5% 1/16W smd 569-0165-102
RO011 |10k ohm 5% 1/16W smd 569-0165-103 R 061 |220k ohm 5% 1/16W smd 569-0165-224
R 013 |10k ohm 5% 1/16W smd 569-0165-103 R 063 |220k ohm +5% 1/16W smd 569-0165-224
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R 064 |220k ohm +5% 1/16W smd 569-0165-224 R 110 |100k ohm 5% 1/16W smd 569-0165-104
R 065 |10k ohm £5% 1/16W smd 569-0165-103 R 111 |100k ohm 5% 1/16W smd 569-0165-104
R 066 [4.7k ohm +£5% 1/16W smd 569-0165-472 R 112 |100k ohm +1% 1/16W smd 569-0161-501
R 067 |4.7k ohm £5% 1/16W smd 569-0165-472 R 113 |100k ohm +1% 1/16W smd 569-0161-501
R 068 [4.7k ohm +£5% 1/16W smd 569-0165-472 R114 |2.2k ohm +£5% 1/16W smd 569-0165-222
R 069 [1M ohm 5% 1/16W smd 569-0165-105 R 115 {49.9k ohm +1% 1/16W smd 569-0161-468
R 070 |100 ohm +5% 1/16W smd 569-0165-101 R 116 |100k ohm 5% 1/16W smd 569-0165-104
R 071 |10k ohm £5% 1/16W smd 569-0165-103 R 117 |100k ohm +1% 1/16W smd 569-0161-501
R 072 |100k ohm +5% 1/16W smd 569-0165-104 R 118 [100k ohm +1% 1/16W smd 569-0161-501
R 073 |33k ohm +5% 1/16W smd 569-0165-333 R 119 |100k ohm 5% 1/16W smd 569-0165-104
R 074 |0 ohm jumper 569-0165-001 R 120 {49.9k ohm £1% 1/16W smd 569-0161-468
R 075 |10k ohm +5% 1/16W smd 569-0165-103 R 122 |470 ohm £5% 1/16W smd 569-0165-471
R 076 |2.2k ohm £5% 1/16W smd 569-0165-222 R 123 |470 ohm +5% 1/16W smd 569-0165-471,
R 077 |100k ohm 5% 1/16W smd 569-0165-104 R 128 |470 ohm £5% 1/16W smd 569-0165-471]
R 078 [100k ohm +5% 1/16W smd 569-0165-104 R 129 (470 ohm +5% 1/16W smd 569-0165-471
R 079 |75k ohm +5% 1/16W smd 569-0165-753 R 130 |220k ohm 5% 1/16W smd 569-0165-224
R 080 |[100k ohm 5% 1/16W smd 569-0165-104 R 131 [220k ohm 5% 1/16W smd 569-0165-224
R 081 [100k ohm +5% 1/16W smd 569-0165-104 R 132 |220k ohm +5% 1/16W smd 569-0165-224
R 082 |51k ohm +5% 1/16W smd 569-0165-513 R 135 |220k ohm +5% 1/16W smd 569-0165-224
R 083 [100k ohm 5% 1/16W smd 569-0165-104 R 136 |[220k ohm 5% 1/16W smd 569-0165-224
R 084 [100k ohm +5% 1/16W smd 569-0165-104 R 137 |220k ohm +5% 1/16W smd 569-0165-224
R 085 |100k ohm 5% 1/16W smd 569-0165-104 R 138 |220k ohm 5% 1/16W smd 569-0165-224
R 086 [100k ohm 5% 1/16W smd 569-0165-104 R 139 |1k ohm 5% 1/16W smd 569-0165-102
R 087 [100k ohm +5% 1/16W smd 569-0165-104 R 140 |1k ohm +£5% 1/16W smd 569-0165-102
R 088 |100k ohm +5% 1/16W smd 569-0165-104 R 141 |1k ohm £5% 1/16W smd 569-0165-102
R 089 [100k ohm 5% 1/16W smd 569-0165-104 R 142 |1k ohm £5% 1/16W smd 569-0165-102
R 090 |10k ohm +5% 1/16W smd 569-0165-103 R 143 |1k ohm +£5% 1/16W smd 569-0165-102
R 091 |100k ohm +5% 1/16W smd 569-0165-104 R 144 470 ohm +5% 1/16W smd 569-0165-471,
R 092 [100k ohm 5% 1/16W smd 569-0165-104 R 145 |470 ohm £5% 1/16W smd 569-0165-471
R 093 |100k ohm +5% 1/16W smd 569-0165-104 R 146 |470 ohm +5% 1/16W smd 569-0165-471,
R 094 |10k ohm +5% 1/16W smd 569-0165-103 R 147 |470 ohm +5% 1/16W smd 569-0165-471,
R 095 [100k ohm 5% 1/16W smd 569-0165-104 R 148 |470 ohm £5% 1/16W smd 569-0165-471
R 096 |100k ohm 5% 1/16W smd 569-0165-104 R 149 |470 ohm +5% 1/16W smd 569-0165-471,
R 097 |75 o0hm £5% 1/16W smd 569-0155-750 R 150 |470 ohm +5% 1/16W smd 569-0165-471,
R 098 |10k ohm £5% 1/16W smd 569-0165-103 R 151 |470 ohm £5% 1/16W smd 569-0165-471
R 099 |10k ohm +5% 1/16W smd 569-0165-103 R 152 |470 ohm +5% 1/16W smd 569-0165-471,
R 100 |15k ohm +5% 1/16W smd 569-0165-153 R 153 |470 ohm +5% 1/16W smd 569-0165-471,
R 101 [220k ohm 5% 1/16W smd 569-0165-224 R 154 |1k ohm 5% 1/16W smd 569-0165-102
R102 |18k ohm +5% 1/16W smd 569-0165-183 R 155 |1k ohm 5% 1/16W smd 569-0165-102
R 103 |220k ohm +5% 1/16W smd 569-0165-224 R 156 |1k ohm +5% 1/16W smd 569-0165-102
R 104 |220k ohm 5% 1/16W smd 569-0165-224 R 157 |1k ohm 5% 1/16W smd 569-0165-102
R 105 |220k ohm +5% 1/16W smd 569-0165-224 R 158 |1k ohm 5% 1/16W smd 569-0165-102
R 106 |10k ohm +5% 1/16W smd 569-0165-103 R 159 |1k ohm +5% 1/16W smd 569-0165-102,
R 107 |100k ohm 5% 1/16W smd 569-0165-104 R 160 |1k ohm +£5% 1/16W smd 569-0165-102
R 108 |10k ohm +5% 1/16W smd 569-0165-103 R 161 |470 ohm +5% 1/16W smd 569-0165-471,




PARTS LIST

USER INTERFACE BOARD (VERSION C)

USER INTERFACE BOARD (VERSION A/B)

Ref No. Description Part No. Ref No. Description Part No.
R 162 |470 ohm +5% 1/16W smd 569-0165-471 U 009 |A/D converter, 10 bit LTC1199  |544-2031-005
R 163 |470 ohm +5% 1/16W smd 569-0165-471 U 010 |Op amp, quad OPA340 544-2020-023
R 164 |470 ohm +5% 1/16W smd 569-0165-471 U 011 |Buffer, quad 74LCX 125 544-3776-127
R 165 [470 ohm +5% 1/16W smd 569-0165-471 U 012 |Programmablelogic 544-5001-418
R 166 |470 ohm +5% 1/16W smd 569-0165-471 U 013 |AND gate, 2-input TC7SO8FU  |544-3766-020
R 167 |470 ohm +5% 1/16W smd 569-0165-471 U 014 |Op amp, quad OPA340 544-2020-023
R 168 |470 ohm +5% 1/16W smd 569-0165-471 U 016 |EEPROM 32k x 8 M24256 544-1019-376,
R 169 |10k ohm +5% 1/16W smd 569-0165-103 U 017 |Op amp, quad OPA4340 544-2020-013
R 170 |4.7k ohm +5% 1/16W smd 569-0165-472 U 018 |Op amp, quad OPA340 544-2020-023
R171 |4.7k ohm +5% 1/16W smd 569-0165-472 U 019 |Op amp, quad OPA4340 544-2020-013
R 172 |100k ohm +5% 1/16W smd 569-0165-104 U 020 |Op amp, quad OPA340 544-2020-023
R 173 |100k ohm +5% 1/16W smd 569-0165-104 U021 |Audioamp, 750 mW LM4865  |544-2006-028
R176 |75 ohm +5% 1/16W smd 569-0155-750 U 022 |Buffer, 3-state 3.3V 544-3914-125
R 180 |1k ohm +5% 1/16W smd 569-0165-102 U 024 |Analog switch, SPDT NLAS4599 |544-4002-007
R 238 |2k ohm +5% 1/16W smd 569-0165-202 U 026 |Triple supply monitor LT1727 544-5001-341,
R 239 |2k ohm +5% 1/16W smd 569-0165-202 U 033 |Buffer, 3-state 3.3V 544-3914-125
R 244 |10k ohm +5% 1/16W smd 569-0165-103 U 034 |Diff comparator, dual TLC3521D |544-2025-021
R 245 |220k ohm +5% 1/16W smd 569-0165-224 U 036 |RS-232busxcvr MAX3221EAE  |544-2023-036
R 246 |100k ohm +5% 1/16W smd 569-0165-104
R 247 |100k ohm +5% 1/16W smd 569-0165-104 Y 001 |Crystal, 4.9152 MHz 521-3060-022
R 248 |82 ohm +5% 1/16W smd 569-0105-820 Y 002 |Osc, 1 kHz to 30 MHz resistor set {521-9004-701
R 249 |82 ohm +5% 1/16W smd 569-0105-820
R 250 |82 ohm +5% 1/16W smd 569-0105-820 USER INTERFACE BOARD (A400)
R 252 |100k ohm +5% 1/16W smd 569-0165-104 Part No. 023-5100-410 (early w/o module)
R 254 |47k ohm +5% 1/16W smd 569-0165-473 Part No. 023-5100-450 (for EFJ SEM)
R 255 |100k ohm +5% 1/16W smd 569-0165-104 Part No. 023-5100-460 (for Mot UCM)
R 256 |4.7k ohm +5% 1/16W smd 569-0165-472 (Version A and B, see Section 1.13)
R 262 |220k ohm +5% 1/16W smd 569-0165-224
R 263 |2k ohm +5% 1/16W smd 569-0165-202 EP 1014 Grounding finger 537-5001-012
R 269 |470 ohm +5% 1/16W smd 569-0165-471 EP 401 |Grounding finger 537-5001-012
R 270 |4.7k ohm 5% 1/16W smd 569-0165-472
R 271 |4.7k ohm +5% 1/16W smd 569-0165-472 CO001 |.1pF+10% X7R25V cersmd  |510-3675-104
R272 |0 ohm smd jumper 569-0165-001 C002 |.1pF+10% X7R25V cersmd  |510-3675-104
R 273 |0 ohm smd jumper 569-0165-001 C003 |.1pF+10% X7R 25V cer smd 510-3675-104
R 274 |100k ohm +5% 1/16W smd 569-0165-104 CO004 |.1pF+10% X7R25V cersmd  510-3675-104
R 275 |10 ohm +5% 1/16W smd 569-0165-100 CO005 |[.1puF+£10% X7R 25V cer smd 510-3675-104
R 276 |8.2k ohm +5% 1/16W smd 569-0165-822 CO006 |.1pF+10% X7R25V cersmd  510-3675-104
C007 |.1pF+10% X7R25V cersmd  |510-3675-104
U 001 |Microcontroller PowerPC MPC850 544-5003-127 CO008 |.1pF+10%X7R25V cersmd  510-3675-104
U 003 |A/D converter, 10 bit LTC1199  |544-2031-005 CO009 |.1pF+10% X7R25V cersmd  |510-3675-104
U004 |Flash 8M x 8 AM29DL640G90  |544-5001-255 C010 |.1pF+10% X7R25V cersmd  |510-3675-104
U 005 |Prog logic XC2C64-7CP561 544-5001-420 CO011 |.1pF+10% X7R 25V cer smd 510-3675-104
U006 |SRAM 1M x 16 CY62167DV30L |544-1028-198 C012 |.01 uF £10% 10V cer smd 510-3681-103
U 007 |D/A converter, 8-hit TLV5623 544-2031-016 C013 |100 pF +10% 25V cer smd 510-3681-101
U 008 |Audio amp, 750 mW LM4865 544-2006-028 C 014 |100 pF +10% 25V cer smd 510-3681-101
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C015 |.01 uF £10% 10V cer smd 510-3681-103 C064 |.01 uF £10% 10V cer smd 510-3681-103
C016 |.01 pF +£10% 10V cer smd 510-3681-103 C065 |.01 pF +£10% 10V cer smd 510-3681-103
C017 |.01 pF +£10% 10V cer smd 510-3681-103 C066 |.01 pF +£10% 10V cer smd 510-3681-103
C018 |.01 uF £10% 10V cer smd 510-3681-103 C067 |.01 uF £10% 10V cer smd 510-3681-103
C019 |.01 pF +£10% 10V cer smd 510-3681-103 C068 |.01 pF +£10% 10V cer smd 510-3681-103
C020 |.01 pF +£10% 10V cer smd 510-3681-103 C069 |.01 pF +£10% 10V cer smd 510-3681-103
C021 |.01 uF +£10% 10V cer smd 510-3681-103 C072 |.1pF+10% X7R 25V cer smd 510-3675-104
C022 |.01 pF +£10% 10V cer smd 510-3681-103 C 073 |100 pF £10% 25V cer smd 510-3681-101
C023 |.01 pF +£10% 10V cer smd 510-3681-103 CQ76 |4.7 pF 10V tantalum 510-2624-479
C024 |.01 pF +£10% 10V cer smd 510-3681-103 C077 |4.7 uF 10V tantalum 510-2624-479
C025 |.01 pF +£10% 10V cer smd 510-3681-103 C078 |.01 pF £10% 10V cer smd 510-3681-103
C026 |.01 pF +£10% 10V cer smd 510-3681-103 C079 |.1pF+10% X7R 25V cer smd 510-3675-104
C027 |.01 uF +£10% 10V cer smd 510-3681-103 C080 |.1uF=+10% X7R 25V cer smd 510-3675-104
C028 |.01 pF +£10% 10V cer smd 510-3681-103 C081 |.1pF+10% X7R 25V cer smd 510-3675-104
C029 |10 pF 10V cer smd 510-3755-106 C082 |1.0puF 16V cer smd 510-3923-105
C030 |.1puF=+10% X7R 25V cer smd 510-3675-104 C083 |.1uF+10% X7R 25V cer smd 510-3675-104
C031 |3300 pF £10% 10V cer smd 510-3681-332 C084 |.01 pF +£10% 10V cer smd 510-3681-103
C032 |56 pF 50V cer smd 510-3684-560 C085 |680pF +10% X7R 25V cer smd |510-3675-681
C 033 |47 pF +10% 10V cer smd 510-3681-470 C086 |.01 uF £10% 10V cer smd 510-3681-103
C034 |.1pF+10% X7R 25V cer smd 510-3675-104 C087 |.01 pF +£10% 10V cer smd 510-3681-103
C037 |.01 pF +£10% 10V cer smd 510-3681-103 C088 |.01 pF +£10% 10V cer smd 510-3681-103
C038 |.01 uF £10% 10V cer smd 510-3681-103 C 089 |220 pF +10% NPO 25V cer smd |510-3674-221
C041 |.1pF+10% X7R 25V cer smd 510-3675-104 CQ090 |.01 pF +£10% 10V cer smd 510-3681-103
C042 |.01 pF +£10% 10V cer smd 510-3681-103 CQ091 |.01 pF +£10% 10V cer smd 510-3681-103
C 043 |100 pF +10% 25V cer smd 510-3681-101 C096 |.01 uF £10% 10V cer smd 510-3681-103
C044 |.1pF+10% X7R 25V cer smd 510-3675-104 CQ098 |.01 pF +£10% 10V cer smd 510-3681-103
C045 |.01 pF £10% 10V cer smd 510-3681-103 C099 |.1pF+10% X7R 25V cer smd 510-3675-104
C 046 |.01 uF £10% 10V cer smd 510-3681-103 C100 |.01 uF £10% 10V cer smd 510-3681-103
C 047 |680pF +£10% X7R 25V cer smd |510-3675-681 C 101 |270 pF +£5% NPO cer smd 510-3674-271
C048 |.01 uF £10% 10V cer smd 510-3681-103 C103 |1.0 uF 16V cer smd 510-3923-105
CO049 |.01 uF £10% 10V cer smd 510-3681-103 C104 |1.0 uF 16V cer smd 510-3923-105
C050 |.01 pF +£10% 10V cer smd 510-3681-103 C105 |1.0 pyF 16V cer smd 510-3923-105
CO051 |.001 pF +10% XRF 10V cer smd |510-9227-102 C106 |1.0 uF 16V cer smd 510-3923-105
C052 |.01 uF £10% 10V cer smd 510-3681-103 C107 |1.0 uF 16V cer smd 510-3923-105
C 053 |100 pF +£10% 25V cer smd 510-3681-101 C 108 |2.2 yF 16V cer smd 510-3925-225
C 054 |100 pF £10% 25V cer smd 510-3681-101 C109 |2.2 uF 16V cer smd 510-3925-225
C055 |.1pF£10% X7R 25V cer smd 510-3675-104 C110 |2.2 uF 16V cer smd 510-3925-225
C056 |.1pF+10% X7R 25V cer smd 510-3675-104 C111 |2.2pF 16V cer smd 510-3925-225
C057 |.1uF=10% X7R 25V cer smd 510-3675-104 C112 |.01 uF +£10% 10V cer smd 510-3681-103
C058 |.1puF£10% X7R 25V cer smd 510-3675-104 C113 |.01 uF +£10% 10V cer smd 510-3681-103
C059 |.1pF+10% X7R 25V cer smd 510-3675-104 C114 |.01 pF £10% 10V cer smd 510-3681-103
C060 |.1uF=10% X7R 25V cer smd 510-3675-104 C115 |.01 uF +£10% 10V cer smd 510-3681-103
C061 |.1pF£10% X7R 25V cer smd 510-3675-104 C116 |.01 uF +£10% 10V cer smd 510-3681-103
C062 |.01 pF +£10% 10V cer smd 510-3681-103 C119 |.01 pF +£10% 10V cer smd 510-3681-103
C063 |.01 uF +£10% 10V cer smd 510-3681-103 C120 |.01 uF +£10% 10V cer smd 510-3681-103
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C121 |.01 pF +£10% 10V cer smd 510-3681-103 PC 001 |PC board, user interface rev 10 035-5100-400
C131 |.001 pF +10% 10V cer smd 510-9227-102 (-410 bd) 10
C132 |.01 uF £10% 10V cer smd 510-3681-103 PC board, user interface revision 1 {035-5100-450 1
C133 |470 pF 5% NPO 25V cersmd  |510-3674-471 (-450 ERJ SEM board)
C134 |.1uF +10% X7R 25V cer smd 510-3675-104 PC board, user interface revision 1 |035-5100-460 1
C135 |.1pF+10%X7R25V cersmd  |510-3675-104 (460 UCM board)
C136 |1pF+10%X7R25V cersmd  |510-3675-104
C137 |1pF+10%X7TR25V cersmd  |510-3675-104|  |Q00L | General purpose 3904 576-0001-029
Q002 |General purpose 3904 576-0001-029
CR 003|5.6V zener diode 523-2016-569] | 003 |General purpose 3904 576-0001-029
CR 004 5.6V zener diode 5232016569  |Q 004 |General purpose 3904 576-0001-029
CR 006 5.6V zener diode 523-0016-569 |2 00° |General purpose 3904 576-0001-029
CR 0075.6V zener diode 523-2016-569] | 006 |General purpose 3904 576-0001-029
CR 008|LED, dual color red/green 549-4001-215| (@007 |General purpose 3904 576-0001-029
CR 033|Dual diode, common cathode  |523-1504-024] [ 008 | General purpose 3904 576-0001-029
CR 037 | LED, green RG1101 smd 549-4003-011]  [Q009 |General purpose 3904 576-0001-029
CR 038|LED, green RG1101 smd 549-4003-011| (@010 |General purpose 3904 576-0001-029
CR 039|LED, green RG1101 smd 549-4003-011]  [Q012 |General purpose 3904 576-0001-029
CR 040 | LED, green RG1101 smd s49-4003-011]  [Q018 |General purpose 3904 576-0001-029
CR 041 |LED, green RG1101 smd 549-4003-011
CR 042 |LED. green RG1101 smd caoao0z.0m|  [ROOL |10 0hm 5% 16w smd 569-0165-100
CR 043|LED, green RG1101 amd caoa00z.0m|  [RO02 |100hm 5% /16w smd 569-0165-100
R 044 15,67 zener diods 30016560  |RO03 |100hm 5% 16w smd 569-0165-100
R 045 |5.6V rener diode cono016.060]  |RO04 |100hm 5% /16w smd 569-0165-100
R 045 |5.6V zener diode co3o016.560]  |RO05 |100hm 5% 1/16W smd 569-0165-100
R 047 |5.6V zener diode coso016.560]  |RO06 |1k ohm 5% 16w smd 569-0165-102
R007 |10M ohm +5% 1/16W smd 569-0165-106
EPo00 |Grounding dip sa7.5001.005|  |RO09 220k ohm £5% 1/16W smd 569-0165-224
J001 |Connector, 16-pinZIF 5mm  |515-7111-516| | R 010 |10k ohm £5% 1/16W smd 269-0165-103
J002 |Comnector, 16-pinZIF 5mm  |515-7111-516  |R O |10k ohm 5% U16W smd 969-0165-103
J003 |Comnector, 16-pinZIF 5mm  |515-7111-516]  |R 013 |10k ohm 5% /16W smd 969-0165-103
3004 |Connector, 18-pinZIF1mm  |515-7111-518| | 01> |20k ohm £5% L/16W smd 269-0165-203
3005 | Connector, 60-pin bd to bd s15-7111-651|  [ROL6 (825K ohm x1% 1/16W smd 969-0161-589
(Al excent -160 ba) RO17 |10k ohm +5% 1/16W smd 569-0165-103
Gonnector, 60-gin b to b s15.7111.653|  |RO18 |68k ohm +5% 1/16W smd 569-0165-682
(160 b orly) RO19 |100k ohm +1% 1/16W smd 569-0161-501
3008 |Springip sarsooronal  [RO20 |47k ohm £5% 1/16W smd 569-0165-472
000 |Springdlip carsoorou|  [RO2L |47k ohm £5% 1/16W smd 569-0165-472
R022 |100k ohm £5% 1/16W smd 569-0165-104
L 001 |82 uH +5% chip inductor 542-9000-820| R 023|100k ohm 5% 1/16W smd 969-0165-104
L 003 |1 uH smelinductor ciooo17.108|  |R024 220k ohm £5% /16w smd 569-0165-224
L 004 |1 pH amd inductor cio0017.108]  |R025 | 220k ohm 5% 1/16W smd 560-0165-224
L 183- |Ferrite smd inductor 542-9230-028 X926 |1k ohm £5% 1/16W smd 569-0165-102
L 220 R027 |220k ohm +5% 1/16W smd 569-0165-224
R028 |2k ohm +5% 1/16W smd 569-0165-202
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R 029 |4.7k ohm £5% 1/16W smd 569-0165-472 R 083 |100k ohm 5% 1/16W smd 569-0165-104
R 030 |2k ohm +£5% 1/16W smd 569-0165-202 R 084 |47k ohm £5% 1/16W smd 569-0165-473
R 031 |2k ohm +£5% 1/16W smd 569-0165-202 R 085 [100k ohm +5% 1/16W smd 569-0165-104
R 032 |220k ohm 5% 1/16W smd 569-0165-224 R 086 |100k ohm 5% 1/16W smd 569-0165-104
R 033 [4.7k ohm £5% 1/16W smd 569-0165-472 R 087 [100k ohm 5% 1/16W smd 569-0165-104
R 034 [220k ohm +5% 1/16W smd 569-0165-224 R 088 [100k ohm +5% 1/16W smd 569-0165-104
R 035 |220k ohm 5% 1/16W smd 569-0165-224 R 089 |100k ohm 5% 1/16W smd 569-0165-104
R 037 |220k ohm 5% 1/16W smd 569-0165-224 R 090 |10k ohm £5% 1/16W smd 569-0165-103
R 038 [220k ohm +5% 1/16W smd 569-0165-224 R 091 [100k ohm +5% 1/16W smd 569-0165-104
R 039 |220k ohm 5% 1/16W smd 569-0165-224 R 092 |100k ohm 5% 1/16W smd 569-0165-104
R 040 [220k ohm 5% 1/16W smd 569-0165-224 R 093 [100k ohm 5% 1/16W smd 569-0165-104
R 041 |220k ohm +5% 1/16W smd 569-0165-224 R 094 |10k ohm +5% 1/16W smd 569-0165-103
R 044 |220k ohm 5% 1/16W smd 569-0165-224 R 095 |100k ohm 5% 1/16W smd 569-0165-104
R 045 |220k ohm 5% 1/16W smd 569-0165-224 R 096 [100k ohm 5% 1/16W smd 569-0165-104
R 046 |220k ohm +5% 1/16W smd 569-0165-224 R 097 |75 ohm +£5% 1/16W smd 569-0155-750
R 047 |220k ohm 5% 1/16W smd 569-0165-224 R 098 |10k ohm 5% 1/16W smd 569-0165-103
R 048 [220k ohm 5% 1/16W smd 569-0165-224 R 099 |10k ohm £5% 1/16W smd 569-0165-103
R 049 [220k ohm +5% 1/16W smd 569-0165-224 R 101 [220k ohm +5% 1/16W smd 569-0165-224
R 050 |220k ohm 5% 1/16W smd 569-0165-224 R 103 |220k ohm 5% 1/16W smd 569-0165-224
R051 [4.7k ohm £5% 1/16W smd 569-0165-472 R 104 |220k ohm 5% 1/16W smd 569-0165-224
R 052 |10k ohm +5% 1/16W smd 569-0165-103 R 105 [220k ohm +5% 1/16W smd 569-0165-224
R 054 |619 ohm +1% 1/16W smd 569-0151-277 R 106 |10k ohm +5% 1/16W smd 569-0165-103
R 055 [100k ohm 5% 1/16W smd 569-0165-104 R 107 |100k ohm 5% 1/16W smd 569-0165-104
R 057 [100k ohm +5% 1/16W smd 569-0165-104 R 110 [100k ohm +5% 1/16W smd 569-0165-104
R 058 |100k ohm +5% 1/16W smd 569-0165-104 R 111 |100k ohm 5% 1/16W smd 569-0165-104
R 059 (82 ohm +5% 1/16W smd 569-0105-820 R 112 |100k ohm 5% 1/16W smd 569-0165-104
R 060 |1k ohm +5% 1/16W smd 569-0165-102 R 113 |100k ohm +5% 1/16W smd 569-0165-104
R 061 |220k ohm 5% 1/16W smd 569-0165-224 R 114 |2.2k ohm +5% 1/16W smd 569-0165-222
R 063 [220k ohm 5% 1/16W smd 569-0165-224 R 115 |51k ohm £5% 1/16W smd 569-0165-513
R 064 |220k ohm +5% 1/16W smd 569-0165-224 R 116 |100k ohm 5% 1/16W smd 569-0165-104
R 065 |10k ohm +5% 1/16W smd 569-0165-103 R 117 |100k ohm 5% 1/16W smd 569-0165-104
R 066 [4.7k ohm +£5% 1/16W smd 569-0165-472 R 118 [100k ohm 5% 1/16W smd 569-0165-104
R 067 |4.7k ohm £5% 1/16W smd 569-0165-472 R 119 |100k ohm 5% 1/16W smd 569-0165-104
R 068 |4.7k ohm £5% 1/16W smd 569-0165-472 R 120 |100k ohm 5% 1/16W smd 569-0165-104
R069 (1M ohm 5% 1/16W smd 569-0165-105 R 122 |470 ohm £5% 1/16W smd 569-0165-471
R 070 |100 ohm +5% 1/16W smd 569-0165-101 R 123 |470 ohm +5% 1/16W smd 569-0165-471,
R 071 |10k ohm +5% 1/16W smd 569-0165-103 R 126 |470 ohm +5% 1/16W smd 569-0165-471,
R 072 |100k ohm 5% 1/16W smd 569-0165-104 R 127 |470 ohm £5% 1/16W smd 569-0165-471
R 073 |33k ohm +5% 1/16W smd 569-0165-333 R 128 |470 ohm +5% 1/16W smd 569-0165-471,
R 076 |2.2k ohm £5% 1/16W smd 569-0165-222 R 129 |470 ohm +5% 1/16W smd 569-0165-471,
R 077 |100k ohm 5% 1/16W smd 569-0165-104 R 130 [220k ohm 5% 1/16W smd 569-0165-224
R 078 |100k ohm 5% 1/16W smd 569-0165-104 R 131 |220k ohm 5% 1/16W smd 569-0165-224
R 079 |75k ohm +5% 1/16W smd 569-0165-753 R 132 |220k ohm +5% 1/16W smd 569-0165-224
R 080 [100k ohm 5% 1/16W smd 569-0165-104 R 135 [220k ohm 5% 1/16W smd 569-0165-224
R 081 |100k ohm 5% 1/16W smd 569-0165-104 R 136 |220k ohm 5% 1/16W smd 569-0165-224
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Ref No. Description Part No. Ref No. Description Part No.
R 137 |220k ohm +5% 1/16W smd 569-0165-224 R 247 |100k ohm +5% 1/16W smd 569-0165-104
R 138 |220k ohm +5% 1/16W smd 569-0165-224 R 248 |82 ohm +5% 1/16W smd 569-0105-820
R 139 |1k ohm +5% 1/16W smd 569-0165-102 R 249 |82 ohm 5% 1/16W smd 569-0105-820
R 140 |1k ohm +5% 1/16W smd 569-0165-102 R 250 (82 ohm +5% 1/16W smd 569-0105-820
R 141 |1k ohm +5% 1/16W smd 569-0165-102 R 252 |100k ohm +5% 1/16W smd 569-0165-104
R 142 |1k ohm 5% 1/16W smd 569-0165-102 R 254 |47k ohm £5% 1/16W smd 569-0165-473
R 143 |1k ohm £5% 1/16W smd 569-0165-102 R 255 [100k ohm +5% 1/16W smd 569-0165-104
R 144 470 ohm £5% 1/16W smd 569-0165-471 R 256 |4.7k ohm +£5% 1/16W smd 569-0165-472
R 145 |470 ohm £5% 1/16W smd 569-0165-471 R 257 |220k ohm 5% 1/16W smd 569-0165-224
R 146 |470 ohm +5% 1/16W smd 569-0165-471 R 258 |0 ohm jumper 569-0165-001
R 147 |470 ohm £5% 1/16W smd 569-0165-471 R 262 |220k ohm +5% 1/16W smd 569-0165-224
R 148 |470 ohm £5% 1/16W smd 569-0165-471 R 263 |10k ohm £5% 1/16W smd 569-0165-103
R 149 |470 ohm +5% 1/16W smd 569-0165-471 R 266 [470 ohm +5% 1/16W smd 569-0165-471
R 150 |470 ohm £5% 1/16W smd 569-0165-471 R 267 |470 ohm £5% 1/16W smd 569-0165-471
R 151 |470 ohm £5% 1/16W smd 569-0165-471 R 268 |56k ohm +£5% 1/16W smd 569-0165-563
R 152 |470 ohm +5% 1/16W smd 569-0165-471

R 153 |470 ohm £5% 1/16W smd 569-0165-471 U 001 |Microcontroller PowerPC MPC85( 544-5003-127
R 154 |1k ohm 5% 1/16W smd 569-0165-102 U 002 |SRAM 256k x 16 CY 62146V 544-5001-213
R 155 |1k ohm +5% 1/16W smd 569-0165-102 U004 |[Flash2M x 16 3.0V 544-5001-323
R 156 |1k ohm +5% 1/16W smd 569-0165-102 U 005 |SRAM 512k x 16 CY62157CV30 |544-5001-215
R 157 |1k ohm +5% 1/16W smd 569-0165-102 U 007 |D/A converter, 8-bit TLV5623 544-2031-016
R 158 |1k ohm +5% 1/16W smd 569-0165-102 U 008 [Audio amp, 750 mW LM4865 544-2006-028
R 159 |1k ohm +5% 1/16W smd 569-0165-102 U 009 |A/D converter, 10 bit LTC1199 544-2031-005
R 160 |1k ohm +5% 1/16W smd 569-0165-102 U 010 [Op amp, dual OPA2340 544-2018-015
R 161 |470 ohm +5% 1/16W smd 569-0165-471 U 011 |Buffer, quad 74LCX125 544-3776-127|
R 162 |470 ohm £5% 1/16W smd 569-0165-471 U 012 |Programmablelogic 544-5001-418
R 163 |470 ohm £5% 1/16W smd 569-0165-471 U 016 |EEPROM 32k x 8 M24256 544-1019-376
R 164 |470 ohm +5% 1/16W smd 569-0165-471 U 017 |Op amp, quad OPA4340 544-2020-013
R 165 |470 ohm £5% 1/16W smd 569-0165-471 U 018 |Op amp, quad OPA340 544-2020-023
R 166 [470 ohm +5% 1/16W smd 569-0165-471 U 019 |Op amp, quad OPA4340 544-2020-013
R 167 |470 ohm 5% 1/16W smd 569-0165-471 U 020 |Op amp, quad OPA340 544-2020-023
R 168 |470 ohm £5% 1/16W smd 569-0165-471 U021 |Audioamp, 750 mwW LM4865 544-2006-028
R 169 |10k ohm +5% 1/16W smd 569-0165-103 U 024 |Analog switch, SPDT NLAS4599 |544-4002-007|
R 170 |10k ohm +5% 1/16W smd 569-0165-103 U 026 |Triple supply monitor LT1727 544-5001-341]
R 171 |10k ohm £5% 1/16W smd 569-0165-103 U 027 |Seria bus USB xcvr USBIT11AM |544-3014-161
R 172 |100k ohm +5% 1/16W smd 569-0165-104 U 033 |Buffer, 3-state 3.3V 544-3914-125
R 173 |100k ohm +5% 1/16W smd 569-0165-104 U 034 |Diff comparator, dual TLC3521D |544-2025-021,
R 176 |75 ohm 5% 1/16W smd 569-0155-750 U036 |RS-232 busxcvr MAX3221EAE |544-2023-036
R 180 |1k ohm +5% 1/16W smd 569-0165-102

R 238 |2k ohm +5% 1/16W smd 569-0165-202 Y 001 |(Crystal, 4.9152 MHz 521-3060-022
R 239 |2k ohm +5% 1/16W smd 569-0165-202 Y 002 |Osc, 1 kHzto 30 MHz resistor set |521-9004-701]
R 244 |10k ohm +5% 1/16W smd 569-0165-103

R 245 |220k ohm +5% 1/16W smd 569-0165-224

R 246 |100k ohm +5% 1/16W smd 569-0165-104
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NP101

MP101 \

|

EXPLODED VIEWS

MPO003

CSSSSSS

MP120

MP107

MP106
MP105

0
e

MPO06
MP007<E

Front Cover Assembly

MP108

(Complete Assembly)

MP111
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EP101b

1
o
—
o

PCO040

MP040

Top Switch Assembly

@/ HWO031

MPO035

Rear Housing Assembly
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A050/A060

Short Lead on Top
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MP033

MPO031

MP034
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SECTION 8 SCHEMATIC DIAGRAMS AND COMPONENT LAYOUTS

A400
A200 A100 USER INTERFACE
R D ) LOGIC BOARD o (Ul) BOARD ) Lo
RF_CLK+ —Fc'?xc'%‘w 26)—{RF_CLK_CPLD HCNTLO |—< 1‘5% HCNTLO OPT_SEL1|—< 1 Cireuit OptSel1
Gndf——o——1>2 2591+—{and HONTL1 |— 2 <+—HCNTL1 EXTSPKR_P|—H(2 AP"L& 2
RF_DAT+|—o—153 24>1 |RF_DATA_CPLD Gndf—< 3 —end EXT_MIC}—< 3 EdMel 4
iy Gnd—o——1>4 231—{and scol—~< 4¢—sco SW_BATT|— 4 SwBt o,
30 RE Input/ RFFS[——0——>5 22)+—RF_FS_CPLD TEMP [ 5 <L—{TEMP OPT_SEL2|—<5 : 15el2)
Antenna | e ? Output LOCK_ENA|——o0——156 211 —{SYNTH_EN 1B_D0}—< 6 <—1B_DO EXTSPKR_M|—< 6 XSO (6 ype (ACCESSORY)
Jack ADDR1|——o0———+>7 20>+—|SPI_ADDR_1 Gnd —‘L< 7 <—Gnd RX_DATA —L< 7 Bx Da‘a} 7 CONNECTOR
ApDR2[——o——L>8 191 {sPI_ADDR 2 scLf— 8 <—]scL Gna}—<8¢q— DoEndig \
SPIENAl—o—+>9 18>+|RF_SPI_ENA sw_vas_o}—< 9 c+—]sw vas o TX_DATA}—i(9 ¢f—— TxData g
SPI_CLK|——o——L5 10 17> {sPicLk 801 |—<10 ¢L—Ji8_b1 Nef—< 10 N 10
SPIMOSIF——o0——15 11 16>1—|mos! Gnd}—11 &—]Gnd NC }—+ 11 NG| (14
SPI_MISO}——o0———+> 12 15— mIs0 Gnd —}(12%— Gnd Unused |— 126 Unused| 4,
72V Lu PLL_LOCK|——o0———1 13 141—| SYNTH_LOCK nHRDY |—+<13 <——{nHRDY Keyfill |—< 13 Keyfill, ¢ 13
Battery &u B+ +3.3V|——o———> 14 13>+—|RF_sw_v3 3D 1B_D2}—<14 <—iB_D2 NC |—L< 14¢—4
Pack % Bat Status +5.5V[——o——1> 15 12> {sw_vs_srF Gnd —‘r<15é;— Gnd ne I 15¢4
Gnd UNSW_BATT |—o——+> 16 11>+ UNSW_BAT Gnd —J-<1se— Gnd NC —L< 16¢
Gnd|—o——L5 17 10> {and AUDIO_OUT_P|—<17 <1—]aupio_out P 2 oo S0 On-0ff Sw
TX_NAP|——o——+518 9>—nTXNAP 803 |—i< 18 —1B_p3 2 op Flex Circuit e sw2
TEMP —o—p 19 8>4‘—— TEMP Gnd —<19Q— Gnd E;En: :’é; . | ] ;‘— Emergency Sw
nT/R|—o——1>20 7>—|nTR Gnaf—+20 <—fana oL 3| 1<s ¢ J
Gndf—o—~4>21 6)+—]and AUDIO_OUT_M[—I21 <L—]Aupio_ouT M CHNL 0 —‘K ol I S101
TX_MOD1 f[——o———1>22 51— TXMOD1 1B_D4 —f<22€,— IB_D4 nol—Ls oL | Rotary Channel/Toggle Sw
Gndl—o——+>23 4>+]{Gnd Gnd —J‘-<23e— Gnd CHNL 1 _l_< 6¢ ! Volume Pot | L— 8 C
TX_MOD2f——o——L5 24 3L {rxmoD2 Gnd|—<24 ¢—{Gna and|—1< 7 &Ly ! —: & %7
UNSW_BATT |——o——+525 2>+ {UNSW_BAT AUDIO_IN_M 25 &+ AUDIO_IN_M andl—< 8 ¢ 1
Gndf——o——1526 1>1—Gnd 1B_D5 |—<26 <1 —{1B_D5 NCl—< 9 < R101 A
AUDIO_IN_P [-—H<(27 ¢——{ AUDIO_IN_P Sw_vD3_s}—1< 10¢ 1 B
Gnd [—<28 &—{Gnd ON_OFF_SW |+ 114
Gnd |—+<29 &——{ Gnd Gnd H‘ 12‘%
IB_D6 —J-<aoe— IB_D6 1061 _l_< 13 1
sW_BATT|—1<a1 <|—{sw_aTT CHNL 2| —1< 148
Gnd _L<32 é‘— Gnd Volume Control —R 156—‘
UNSW_VD3_3 —r<33H UNSW_VD3_3 106 0] < 16¢1
16_D7|—1< 34 &—| 1807
spicLK|—<as <L—{spick ;" Py Flox swa
MISO [—#(36 &—]MISO PTT—< 1 0;7P'I'I‘ Sw
H_RinW [—(37 Cl—]H_Rinw Gnd[—2 <7
mosi|—i<ss < Jwmosi Auct|—<3 ﬁo_l_ sw3
HDS1 —J-<39 e— HDS1 Aux 2}— Opt Sw 1
FIPS_CS —,—<40H FIPS_CS Aux 3 —}< 5 }% 277 e
Gnd[—tca1 ¢—{cna NCH—i< 6 <+ Opt w2
SYNTH_EN ﬁ<42% SYNTH_EN NC —‘L< 7 e‘L o;;
ON_OFF_sw <43 (—on_oFF_sw DSD1 |—< 8 < L swi
SPI_ADDR_2 %44%— SPI_ADDR_2 DSDO —‘L< 9 é‘t t—o0 0;70pl Sw 3
nT/R|—<45 <—]nT/R DSCK|— 1044
LOGBRD_NAST [—1(46 <+—{ LOGBAD_nRST NHRESET |—H 1<+
nTXNAP <47 DA NS nSRESET —}< wze}
FIPS_IRQ[—L(48 ¢+—{FIPS_IRQ 1P_BO}—< 13¢+
RX_AUDIO_MUTE —r<49H RX_AUDIO_MUTE 1P_B1 [ 1ack
HS2 |—i<50 ¢+—|HDs2 GND |—< 15¢+
SW_VD5_0 —<51 e‘; SW_VD5_0 SW_VD3_3|—I< 16¢<1-
HonCS |—<s2 ¢—]H.nCs Ds401
ana| <0 e-—Jana " DISPLAY (LCD)
SPI_ADDR_1|—{<54 < sP1_ADDR 1
SYNTH_LOGK[—1(55 ¢-——(SYNTH_LOCK tgg’z :[2; )
RF_SPI_ENA|—<56 €l—RF_SPI_ENA Lop 1| K <!
nHRESET ‘1‘—<57e* NHRESET SPIOLK|—< 4 <
NHINT ﬂse}% nHINT mosi|—L< 5 <1
POWER_HOLD |—<59 <+——POWER_HOLD Gnd _l_< 6 ¢ !
sw_vp3_3}—<e0<—{sw vp3 3 b
L s —|
| 1¢o
MK101 MIC + %( 106%
Microphone MIC — 4:_< “é‘
SW_vD3_3}—< 13¢—
SP101 + : Ext Spkr + :‘Q 126 !
Speaker T
Ext Spkr - —“-< 166?—
< 17—
¢ 18¢—

For Version C Boards (see Section 1.13)
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J30
Antenna
Jack

A400

A215 A100 USER INTERFACE
LOGIC BOARD (Ul) BOARD PC10
RF BOARD PcsO " UDC Flex
pout|Z—o PO oy 1o ou HCNTLO ﬁ< 1 J‘é EB_A29 OPT_SEL1 |—< 1 Cirout OptSel1 4
pouwP—o—L—Lb 1l dpour HONTL1 —+< 2 <+—]EB_A30 EXTSPKR_P|—i< 2 ExtSpkrt| ¢ p
sBIPE—o—+—> a>+|sB1 Gnd|—< 3cl—end EXT_Mich—<3 ExtMict 3
2 Gnd Lo—H% 131 and Gnd}—< 4 ¢—]and SW_BATT|—< 4 SwB+, (g
RE Input/ Reset ;2—0—,—,9 12— Reset HBIL[—< 5 <.—]EB A3t opT_seL2l—Ls : L50l2)
| e Output Bat Status |>—o——+——1> 5> Bat Status HPLD7|—i< 6¢— e D7 EXTSPKR_M|—+< 6 S g e (ACCESSORY)
oc o5 11+onc Gndl—< 7a—and RX_DATA —L< 7¢ RxDag;  CONNECTOR
DACE}L—o——+—+> 7>+]DACE Gnd|—< 8<¢—|Gnd Gnd}—< DGndl g
sPickHe—o—L L5 10y {spi cik SW_VAs_0|—L ge— SW_VA5_0 TX_DATA —t-< 9 e—mt-( 9
sPiDatafll—o—++5 17>+ | SPi Data HPI_D5 —,—<10% EB_D5 E_ROLK|—K 10 E RCLKL 19 \
Gnd 6—0—}—5 e-end Gnd |11 a—Jena E_ToLK|—H 11 E TOLK[ /4
" RefOscEnfe— o+ +5 8>+ {RefOscEn Gnd|—<12 <—Jand TENA—< 12 TENAL 45
7.2V m Synth CEfE—o— L1y oyl synth CE HRDY —'-<1se,— EB_WAIT RENA—< 1 RENA. ¢ 43
Battery b B+ Lock Detect 3—0%—% 3}‘h Lock Detect HPI_D3}—< 14 <—EB_D3 NC |—L< 14—
Pack % Bat Status Gnd16 o+ 15 163+ and Gnd %(15}% Gnd £_RxD|—< 15¢4
Gnd Mod InfH1%—o—t——15 145—{Mod In Gnd A«se&* Gnd E_TXD |1« 16¢
Gnd %o—+—+9 19>+ Gnd AUDIO_OUT P ﬁw% AUDIO_OUT P 12 PC40 On-Off Sw
Unsw B+ H2—o—L 15 1551 Junsw B+ HPI_D1}—18 e— EB_D1 ( Top Flex Circuit e sw2
swB+ 8 o+ 1S 1got fswes Gnd|—<19 <—and E,\Tgs :’é; ! 1o O—I— Emergency Sw
UnswB+}29 oL 135 205 L fUnsw B+ Gnd —o—(zod— Gnd oHNL 8|13 <! !
AUDIO_oUT_M|—L21 &—{Aupio_ouT_m CHNL 0 _l< ol I $101
HPI_D4 _'_<22 é EB_D4 NG _‘< 5 @ 1 Rotary Channel/Toggle Sw
Gnd —‘{239— Gnd CHNL_1 —L(G ¢ ! Volume Pot | L— i 0(1:
Gnd —,—<24% Gnd Gnd|—< 7 <l } 1> ¢ %7
AUDIO_IN_M ——l-<2se— AUDIO_IN_M Gnd 4"_< 8 G_{ 1
HPI_DO —,-<26H EB_DO nol—i<o < R101 A
AUDIO_IN_P —0—<27éy— AUDIO_IN_P s VD3 3}—< 10el
Gnd %28% Gnd ON_OFF_SW |—H 114
Gnd ﬂzgﬁ— Gnd nd|—L< 12e 1]
HPI_D2 Hao@* EB_D2 T06_1 _l_<1 ‘
SW_BATT|—1<31 <—{sw_saTT CHNL 2} —1< 14
Gnd _L<32 é‘— Gnd Volume Control —;—( 156—‘
UNSW_VD3_3 —KGSH UNSW_VD3_3 706 0}—L< 16¢]
HPI_D6|—<34 <——| €8 D6
sPICLK|—<35 <L—{sicLi - PLT Flex 1 swa
Gnd |—<86 &—Gnd PTTI—1 & 0 0;7PTT Sw
H_RIW H}Cﬁé?— EB_RnW Gnd —?—< 2 ﬂ—%
Mos! |—< 38 S——|mosi Aux1—<3 ﬁ swa
HDS1 130 e— EB_nOE Aux 22— 4 °;7°P‘ Sw 1
Gnd —r<4o& Gnd Aux 3 H} 5 }% 177 s
Gndf—L41 <—{en NCh—i< 6 <+ Ot w2
nSYNSEL ‘r<42 % GPIO_13 NC 4‘< 7 Q‘L 037
ON_OFF_sW —»(43@— ON_OFF_sW TPe6-8}—< 8 <+ L swi
nDACSEL Hue; GPIO_11 TP67-10[—1<9 < o o opisws
ISW_IRQ H(ASQT* ISW_IRQ TPE8-4|—< 10&T
LOGBRD_nRST —L<469— GPIO_3 TP70-7|—< 1<
Gnd —,-<47e,— Gnd TP712|—K 126t
Gnd —L<4se— Gnd TP72-1 |—+< 13&+
RX_AUDIO_MUTE —r<49% GPIO_4 TP73-6 —“-< 14@‘-
HpS2|—i<50 &— EB_WEO GND|—< 15¢+
SW_VD5_0 }—<51 Q— SW_VD5_0 SW_VD3_3|—1< 16&L-
H_nCS|—H(52 &—{EB_CS5 DS401
nROSCSEL —<53e— GPIO_12 " DISPLAY (LCD)
ADSIC_nSEL —,-<54e,— GPIO_10 opio_o}— 1 ¢
RF_nLOCK —L<559— nLOCK_N GPIo_8|—< 2 <
RFSPIEN 4,—<56% RFSPIEN GPI0_7|—1<3 <!
NHRESET —557@— NHRESET sPickl—i<a <
HINT [—7<(58 <{——] DSP_HINT wmosi|—< s <!
POWER_HOLD |—59 <+——] POWER_HOLD and _l_< 6¢ !
sw_vD3_3}—<e0<—{sw vb3_3 7 ol
L 1o ]
MK101 MIC + —R 106—‘
Microphone MIC — —:—( 116:—
L Lqoel ]
SW_vD3_3}— 13¢—
SP101 Ext Spkr + _J\_< 148
Speaker <156
Ext Spkr - 4< 166;
¢ 18—
INTERCONNECT SCHEMATIC (FOR VERSION A/B)
8-2

For Version A and B Boards (see Section 1.13)




E1

+ &R
C6
I/ GND
IF FILTER N
Rz DT IR
560
[ T A
E2
AN J
01uf NP 390nH
e 0603
R1 120 u2s GND
18K 9
vz co s s L5 FIECDIF 57
— )I =L our (4 —
clls s s cal I E g NP
. Y 1 A . . 1 ¥V a c7 180pf
IF i IN our s K sa 3 0603 c20
FROM PG 5 - o 270nH 2% 180pf DSF753 L16
c19 33pf L7 © i = L2 100pf 1008 8nH o1uf P
R3 c8 1008
68t 270nH 2% DSF753 270nH 2% c1 12K = 0805
1008 1008 . 10pf E4
= = = = c21
= = = = | l"'" = oo
cit R6 SHIELD-BACKE
560
1000pf
—_ —_ —_ +5.5V
+5.5V +3.3VXR vco v1s u27 +5VR
12 A 55V oon
14 nSHTDN nSHTDN
IN out
N out |2 et , , — 5 our iy = TI76
4 |¢ . 177 GND BYP
GND BYe 1t , BYP GND + Ccle Tuf oluf . cies
+ 103?7 - 01uf .- + 517?5[ + ACl7::|$L L 01uf L 1uf ILC7081AIM550x = 4.7ufL
I = ILC7081AIM533x = I = ILCT0BLAIMS33x =
1,5 SHIELDED AREA
C126 A 01uf e
o1
100pt c106 P29 TPL 4
|¢ c128 c1o1 ci02_| c129
c130 1€ e = = = o~
= Y| otuf S~ 1ouf o1uf o1uf owf | ot
il _Lcizz _| cus
o1t 33V
= C31 01uf 1000pf R4s,
ciat = - o
130 3| 200pf
10uH 7
ez o Fea bEwoD
1206 B N . c123
I3 = c120 P! 4
N I¢ _|
200pf X Cc122 10uf
, Lut =
P26 c121 e 1000pf R43
q _l I/ E R41 1K
el ey« 1C _1 15K
] ~ b X 1uf = =
TS Clse = c1ss 88 88 §8888§ L02 RE
- -~ X
Soont oot SS £5 g88¢8¢
MXOP FFIN c111 C116
jre oxiF I( 7 I(
GPC vt LON cjloi
GCN CXVM 1C
VREFP  pposes ourt |2 100000 @ = R38 R37 c100 c108
c134 ! . . It It F
| VREF AAN Py P9
)| loutc FREF 15K 22K N I\zzm Py s
oLuf CLkp SYNCB R49100 RI10B O 330pt 1
_ 1 RS5 p——— CLKN PSS c103 R36 R AN cu2
o~ cus T cuaz S 100k o pc bouTe =g —— R35 “oa7uf 15K ci04 D9 L27 27pt
Testont 100pf 100pt SPI_MOSI PD DOUTA 1000pf 36K
estPoint RXBE_CS PE CLKOUT —DRFFS MV2103 220nH 1
coocooogg0n
22222222222 330 = 1008
= = = r—swowwowowwow Rat =
- . - = ~ cur R44
vco = | BERREE —DAT+ + co9 = - 27pt 3K
330 33uf
R33 1
= = T RF_CLK+ L =
o = = o0 = SHIELDED AREA
27K = J
R47 c119 L28 '_ _— _— —_— _— _— _—
|¢ AN
&Y
100 82pf 150uH
1210 . . . .
Co6TATR C266FT C269
NP NP NP
| c109
™ =
NOTE: Individual replacement Parts are not available for the
RF board, so the entire board must be replaced if it is defective.
16.8MHz
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UNSW_BAT PS5

UNSW_BAT1
P1 F1
FB1
1 1 2 .
PAD N N L
P2 FUSE0603 FB-1210SO
C115 + C35
NIC 33pf 4.7uf c29
PAD 01uf
P3 433V
1 2
BAD MUX c200
1l
1T
= u36 o oWF =
74HC138
ADDR1 A 8 ig
He 5 ups
noorz ——1 c  ups RS
SPI_ENA 2 s waHx )
= S22 ¥5 HOX
G2B g Y6 =X
6 Y7 —X +3&3V
4
o c199
EPROM
P4 -
Y us2 OLuF -
AT25010
STPAD 2
Q
PS5 ncs 1l S Q
>,_J_, S 3 cik
=1p
[ STPAD
l o o
H' wp &
STPAD
P7 )
H.
STPAD =
P8 )
H. SPI_CLK
STPAD
\ . SPI_MOSI
SPI_MISO
6 3 N
5 4
+5\<R
Y.
c169
DAC 11
OCK_ENA " P
TestPoint
o1F
8 1 var |
Z 2
6 ¢ :
8 vouta
5 4 1 bac > 5
VoutB
nSYNC 6
1 VoutC
SCLK
VoutD
RF_CLK+ Ao 10
VoutE
REFabcd  VoutF [~
RF_DAT+
2| REFefgh  VoutG |2
9 voutd [
433V 455V UNSW_BAT1 RF_FS s "
2 A 9 - T
. o AD5308
\DDR2
+33V i
ENA
- 4
PI_CLK +33V
0
0 I SPI_MOSI Ra2 S TX_PLL_LOCK = = P24
10K v1s
I_MISO
> s RP1
| /‘ PWR_CTL 51 n T
4 2 (_PLL_LOCK
TX_NAP \, nATTENH——o] —L AN
| 3 *l 5 4
[ TEMP 1K
R 74V1G14 ATTEN P20 TP HPF
TX_MOD1
23 g RP2
24 - S
z TX_MOD2 [ 1
26 7
8
R32 R14
CON26 ™ 10K 10K
CP4 CcP3 -
a7pt 47pt
L2_cs
<t| oof evf - -
4 -
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s u23
J—L nSHTDN
LN our (=
GND
P13 GND BYP
oo g
HELDP Lt = LT1761ES55 o
c1s7 =
I 16.8MHz y
¥ =
1000pF
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c153 2 . 1000pF 100 220pt GND Et
c167 a7uf c1o c194 cs VCO-D16H 0d8m » r |4—22001 CBANDL
10pf PLL uF 220pt 030uf
4 1000p RS AS169-73
= 110 L
c258 c259
= 220pt 220pf
ce6 ca2
VTX822015C-16.8-50 c12 1000pf 47pf = =
1501
+3.3v +5VA us
RS >
110 c4o
N RE
R61 C16 5 220pf
100K { VCO-D16-L
1uf
veol 380-445MHz
PLL_LOCK<-
R10
LOCK_ENA 2
5.5V
RE0
A4 oA
0
uzs
c22 . c196 3 nsHTON
6.8uf b
175
Z7uFL
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45,5V

R69
+5,5V SW45V
| 10K u10
+ C172 X NAP ) 3 nsHTon
1uF 1 N out 5
D10 )
GND BYP
C105
= S12323 ) 1uF + C
= c114 470F L
‘ c152 ILC7081AIM550x O1uF
RS7
| .01uf o = =
= Q4
2N7002
c1s8 c162
220pF 1000pf L31 1
68nH
1008 o
UNSW_BAT
R68
9.1 o
u20 []
R62 +adem €155 SGA6589 c148 RS0 FB2
™o Y } ﬂ{% FB-1210SO
30 +21dBm 18
FROM PG 3 220pF 220pF
R66 RE R54 R46
180 180 300 300
FB3 [+ c32 c3 == c33
+23dB -2d8 — +19dBm 220pf 1000pf
FB-1210SO 4.7uf 16V
TP11 o B
NP
% ]
c138
Locate close to PA module 022uf
*5\/ w = c222 D12 ca6
Il d—1 1 ]
I 4 i > RX_IN
TO PG 5
L26 220pf MA4P1250-1072 MA4P1250-1072 220pf
NP
- La7
) SHLD-COVER-PA RAO7M4047M-01 FOR 380-470 = c225 0603 c226
RAO7M4452M-01 FOR 440-520 =
U3 SHIELD, P/N 34800
220pF R100 220pF
EC10 390 =
UNSW_BAT1
SPRING - GND SW4sV )
SW4sV
C151
ot
R102
10k +5.5V
c156 c11: R103
10k R81
P15 1000pf 100pf +55V
u22
‘%’ = R80 NP
— rws et e o
| [ NP Qs
2| FLTR RN [ Q6 R105
c163 [ CoMM PWDN
= TX_NAP
= 220pf 4
o1ut ADB361 R13 2N7002 47K
R58 30 2N7002 o
SWsv 10K
= TP14 B =
U21A =
@ “ R109 R76
Re2 ’ ’ PWR_CTL
2N7002 AN - KEEP THIS TRACE SHORT
10K 10K
2 1K C267 C141
Lm8272
~ 1uf 1uf SHIELD R11
R51 = c2s I 1K
3.9K =
‘QSD
3.3pf
otuf 1
1 rs6 L1 L21 L22 ANTENNA
R15 VYV . "
Y] 18nH 0805 120H 1008 18nH
T 0805 R72
| c3s c51 cr2 NP
47K o o
T eepre 12pf L 12pfL
€L
+33V = .79 = (10pf) = (10pP) = =
E3 u14 L _ — — — —_—
(HIGH BAND VALUES)
GND NTX_NAP Y- 21 L Kmxnap
\W,J
74V1G14 c137
SHIELD-NP T\ -OLuF
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R106 NP

NATTEN
R98
NTX_NAP
- 33YXR
ATTEN K * X
RIO7T NP
TUNEL
FROM PG2 (450-455 MHz) o o2 (450-455 MHz)
- 1 -
caz8 380-444 MHz Tr20 :j} 380-444 MHz 6
D4 3.9pfL 0
R90 R92 C229 Sizazs Y R94 (3.p3pf)
0 47pfL 0 0
(3-3pf) 11 o L50 151 C230 L52
NP I
L53 €231 1
C232 16nH 0805 W 22nH 51nH
I R79 | ..1008 LopfL 0805
16nH 0805 51nH i 1 c233 (1pf)
L s 255 1008 12pfL 0805 = M b NP == c234 I L
T c239 3.9pfL
c240 4.7pfL 33pfL arf g s|v co9 @G-3pH)
P27 (3.3pF) AT-267 1 156
NP = =
= csg T % & o1uf = L W=7, L=270 22nH 1
27piL W=7, L=270 « x (24pf) 1008 c231
(24pF) cro T
Ls7 ——ca3 | 220pf A o o Cc269 5.6pf L
c270 22nH 5.6pfL = 220pf 4{ - = o0
= 1008 c2a2 LNA = 220pt 220pf
220pf c241 L36 = _| coe1 =
= 262 P
- 1 U39 MGA-71543 33nH 220pt
a7 220p! = vat 1 u42 udo
con 4 2 P E— ] vz — ez cor v » i v2
RN Y>—ff—— oD 2*:[» e 2 oo an it If N “Hu  ow (2 L o
FROM PG4 2000 6, Bt = = al, v 4 220pt 2200t sl » u L » v 4
c243 o o = =
AS169-73 - cosg  ASIOOT AS169-73 c25 AS169-73
220pf 4 ey c246
" T 220011 N 220pf -
cas (W=8, L=145) (W=8, L=145) cs0 220pf L.
H’_J» W=8, L=170 w=8, L=170 ﬁ’__. c208 (W=8, L=145) (W=8, L=145)
220pf L ,_+:+]> £+:+_< L 220pf W=8, L=170 W=8, L=170
0 c265 Cc266 = =
1000pf 1uf T 1
= = R84 = = - 27pfL 27piL
33pfL 27pfL 0
c248
Les c268
e L L R110
= = 62 ae
220H (12nH) 16nH_(6.2nH 220pf cag
1008 0805 = 22nH (12nH) 16nH_(6.2nH)) I 00t T
= 1008 0805 L »
c249 c250 —
c251 c252
R95
15pfL 15pf L R93 0
(18pf) 0 15pfL 15pf L
(18pf) R97
0
FROM PG2 178, L=130 = (455-520 MHz) W=8, L=130
- Z =8, L=
(W=8, L=180) (455-520 MHz)
444-470 MHz (W=8, L=180)
444-470 MHz
TUNE2 )
R83
LOW / HI BAND VALUE CHART A
REF | LOW HI RANGE
C227 [3.9pF | 3.3pf
C228 | 3.9pf | 3.3pf UPPER R8S R104
€230 | 1.2pf | 1.0pf
€231 | 1.2pf | 1.0pf 380-444 MHz TP6 18 330
C233 | 3.6pf | 3.3pf
€235 | 3.6pf | 3.3pf -
530 | %7pt | 2ipt (450-455 WHz) =
C240 | 27pf| 24pf R26 R82
C247 | 62pf | 39pF
C24! 62pf | 39pf LOWER 10 NP
€250 | 15pf | 18pf ADE-1A-1
e | |t | aaa-an0 e & = 1
u ul
1. UHF HIGH BAND VALUES ARE NOTED IN PARENTHESESE (XXX). tes | ant | 6'2nd (455-520 WHz) 7
NOTES: UNLESS OTHERWISE SPECIFIED L70 | 22uH 12uH 0
L71 |16nH | 6.20H 1 L
R16
c30 RE8 12
[ 0
R70 R75 R11L R112 R22
RX_LO -
0 0 l 0 0 NP
R24 R2L
123 L9
330 NP
cn s NP
h 0603 0603
N c36 R28
NP
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J2
€22
o
= &2 L—J
_I'-'E e | ]
= ''Rog & C16
$|—| III I
[ N 53
Fel R EL
""LJEIIE |] =
S 11y !
(=]
8
[N
o~
S
[N
us Z C40
\

P6 <_>| 1 R76 R189

Version C Board (see Section 1.13)

C156 RS8
nES
o ~N
S <
iy [
e
(=]
||||EIIE
=l
e !
¢35 RE2
P19

OP796B 120

50

21 CH48

2C200

23 '
7 1 N?I [} I"D
[N r | |
Ryt = & czzz °
by e 1Imzl
i i E g
Ri2= g%g —148"013' S s
% =i it
MX1 =l &RT5 . RH1 &'9720 =
— SRS Gy 632 Lo, L21
C55 =-R84, S'L 1
”'-L71-é- L70 cse 0858 T T N
S C264= B2 J"""""” = P F R
‘0246”5.1,..o S S TR
N Y o S & Ch8 - ot L
6237 3 -
] @gr M550 = c271
5 = L54 = 0270
3 Jc227 g ff?éczas@g =
31_ | RPN L531 = RS0
SRS Llbov, 3
L i ool — Iﬁ|o—l_
— 33 )
onsmis -
Mg TS T oo ﬁ?;‘rz@zggﬁ- ] BT g
L3 Jgﬁ’, ()_1['7‘_4 R38- Hl.“s.ll_ i r _.FB4: Yo
— e ex C167 C106; L4 ZR7TP4 29 Sy P1
2 eyl g = s E="g""
o~ <~ = — Mm
;Cﬁa =5 CIZ1 TPt _CC1%0 L Jng g A
CR27 R = TPI0 © —
p2g “Z! RE 28 S |
[ 8 ) [ cule e 'IE\TP12 1! s T F
o o (&)
TellEy dO¢ps T T OTPI3 —
o © r | rrerenn 3 P3
Cowr ] (s 130 4 yo9w., &
1 P B SBE=gzum 2 P2
|£ F C2IR o ' |} ]
257 bed— | I U34|:" 5
= il (o= = — -/
-0 g .:g. L4=4 B cq [?l JES 83 Pa g
— _ 2
[c168 ] USI:I QETT 8 W9 TP LR O
E I:I (| £L4—-5 S ® E cl:‘i :rhri
& BS 28888 }gﬂz
U36 ~ 138258 o [~ P21
gegs & 3|:|$'
= CH4 €194 €193 C192 o =~
. - nlge €195 = S5
| Cer ) S &% 08 (c203 ]TrB7)C202 |
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TX_OUT

BAT_STATUS
o or BUSS_07 5 J1s
32v\_J2A DIG 8B+ 15 J1-15
E104
BUSS 01 L ca7 57R01 “u10s* l l i vRs
! 100pF 310 .
r BAT_STATUS P R107 s RF_OUTPUTH. cia7 c138 47uF 20V 20 J1-20
3-2 | 0 RE_INPUT 100pF 100pF
BUSS_02 oMIT | cio2 24K 3 o4
Ja-1— RAW 1 B+ ! . 000 (3)3'“; E%S&é o 011 sL c132 L Lror L Lios i L
1 22228 507 h
auss 03 110 oats | cst2 for o090l | caos | oo L cros oM A E S| onos E TRy TR GND 5 i
@ | 100pF T 0.1uF ooour 022uF T~ 100pF —~ 10uF =5 17171 _IN_RF_OUT| PH——i¢ patatrn.
J3:3—_GROUND o22u = T cre 2009 CRios 270nH = JCe R,
= = L =2 = 130 1.5pF 5555 o
g I omiT L105 $E0 = 16 ut-16
52 L
L128 L127 Li26 Ri28 v 0 L%‘&SF R100 R110 Rift 270nH l #ON0 o g 4110
—o— e 270nH
11.03nH | 11.03nH [ 11.08nH 47K IOMIT 47K 1K C‘ﬁﬁF C505 R131
“Cla9* clor  ctoz L G127+ 100p! 4700pF MEG
'C149° CR101
“c1s1* _L"c150* “c1ag* | c1a7 L ciss 100pF  100pF Li02 = ’—\
3pF T 12pF 22pF T~ 9.1pF —T~ 100pF 68pF T OoMIT 3.3uF/T 270nH 1l > ci19 *
= I e
1 - ‘% L3 J—CWB L cios 1000F =
[ 270nH 100pF
4.7uF CR103 = 121
L L L atio = R114
== L oMIT 1o i To0pF
L122 i~
E1 =
70nH 57R01
L c1a1 S Ri12 Tsv
— T5V
100pFS 1K RAWBT ‘T 1 RAWB+
]
R101 att i R106 L c113
2} o1 ci7 3.3K T~ 100pF
10K U106 pr 100pF R102 I
SW_B+ LP2951C omiT 47K 2 1
SWB: Blineur — outputl BX_5V = = i aE -
REG_5V r&| FEEDBACK ERROR 2 o1
P e v} i ciz6 l cis2 2|SHUTOOWNSENSE £ cie Gl ooEe SCCTTESE 1)
8 058 02070 33uF ] OAuF SV_TAP o ESlRe DET BiAS AT[CS LOCK_DETECT.
Clock  pa 58 88 —L cs02 GND B PA,CslAs INT_CAP2 53
Shor—2ab ok otk @ B 143 68pF N BI|NCAPL L SBASIhy
2 o TEMP_SEN o V_CTRL
E21EN_BIAS | CATH.IE &
22|EN_ANT  REF DA[B2 1
TX_DA|C2 = A
DATA E4f a7 RX DA 1 - R113
RESET_1 b3 ci1s
P T 4 L
B 5 oK c123
BUSS 04 -Bg ! AT101 cit !
22 o = L cs03 Ccl45 0.1uF 50K 047uF
58 z & 68pF 100pF 3 L123 I 100pF R606
E EEIER R11s < Ri16 220nH MEG
J1-7 7 <( al < 182K 130K + f =
- R129
CLOCK ! = ! 47K
J1-10 10 '
TP11 BUSS 06
cLocK
117 17 <SPLDATA L302 DATA CLOCK
380nH DATA
Q108 + cia c72
22uF 100pF
‘ ‘ RX 5V RX_5V
R22 i l
oK c1s R26 l cat
68pF
Tk ]5 ul " s Siatr OTUF
10K ©| MX2070A 470H = " s £ FREQ
cro car CRo e ‘c‘\‘o‘ , Vi = Lo Lo “car “Cs* ce c7* Lia s S L T —>
»ir < o {} RF_INRF_OUTH. - 8 e xPoR
1pF Ll s B 33nH 47nH 15pF 680F 51pF i 11.03nH | 11.03nH U002 1P [E
—2|ABP NC 1 P! 10
L51aG2 ne1Ho “co2t MX2072A BEP LD
“La0* L 3 'aLg;‘H 3 ‘L‘3703 " oES o ci8 “c19* 3 L1 3 L2 L13 “Coa* v
n n 01uF 1.5pF 1.5pF 3 11.08nH 3 27.420H 3 19.61nH
8.67nH 8.67nH “cor L7 R36 P P 4.30F
I T2pF 3 33nH <] aaK 5.4pF
= o7 L css ‘ceor _| "coo* ‘cort _| +cosr ce4 1 c
= 82
= 10 ;569" ]’SZDF wmf 12pF O1uF O1uF

RX_INJ

Version A/B Board (see Section 1.13)

NOTE: Individual replacement parts are not available for the
RF board, so the entire board must be replaced if it is defective.
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P8

?

BUSS 08

“Leot* oo RX_INJ
SYNTH_CE 17
e e 208 l st l 100pF *G202* “Lo24®
SUPER_FILTER_VOLTAGE E,ZA%ZF C203 227%% | > ouT
24K R207 1pF 33nH
coat I omir I omiT P l
L L218 W 68K MOD_OuT L 1.5pF L 020‘ MOD_ouT REF_2.1MHz
390nH .l = = I
—L’czoe' 10uF —L C233 I OM‘T L Cp79 ‘
I 3300pF 100pF = ofiuF
= = SYNTH CE, I sz\ c289 02A5 * Cos8
CR202 L T 100pF —]~ 1000pF T~ 4.7uF
"L212° o230 “R219* C299 c216 o
22nH 8pl c225 R223 4700pF 100pF Ri
oMiT 1pF % 47K 3
| T ‘ozt L2043 == = S aauifis
/| Q203 U201+ 390nH SUPER_FILTER_VOLTAGE “Ugoa-  XTALZLE o7
1! U201 3k oLk 0:
ot i T w l l l l l FHEFOUTI& onE
100p! “ 225' ‘L1t 4 30 ul
11pF 3 11.3nH 20t c209 L coos 1 cor1 L coso L coes R EN_CE MobouT)
i co23 R217 22 O1uF 100pF 4.70F 1000pF T~ 100pFS 47K 2 MODIN VMULT :
= = 45pF oo 27nH DATA VMULT:
[ oo LASERTRIM| == 0220 +-201 SUPFIN vmuLTa L
5.1pF 1 1 R215 vMuLT4[®
= = 43K él PVREF o G256
Q202 R220 VBPASS Auxi 187 }
- 20 AUX2 a5 onr
2K 29 creiast Auxa (32
PBIAS2 AUXa 49 266 100K
! L208 13 suprcap TsT1 (20
l [ l 3.3pF 390nH 55| SUPFBASE TsT2 (2 sz O1uF
“caag' 3 “L210° C240 R209 czu PREIN ourle2
T 10pF 3 14.5nH 4.5pF 100pF 16) 34 \
LASER TRIM 3 Ne 1ADAPT S O1uF CRoos
470 “L20s* 3linc Lock (11— Cona om0
43N ADAPTSWS e i
1 L215 27nH coss Lt NG SUPFOUT y
*L207* - 390nH c214 10uF 2999 R211 s
220nH 5.1pF [oxcRore] 120 3 L223
L209 I I~ azo1 390nH
o~ 4
390nH +—s )
1 4.3pF L221 +| cear
CR209 Z CR207 L C246 =
390nH 022uF
SUPER_FILTER_VOLTAGE 0.47uF VEE
l C l C238 o0 c21r == (0 - -
244 100pF 100pF
022uF 100pF 1000pF P I Ro22
I = 2K
Ps BUSS_18 = =
VEE VEE BUSS 13
V_CTRL V_CTAL
LOCK_DETECT [OCK_DETECT LOCK DETECT __ 4 o
BUSS_09 MOD_IN
MOD_IN ‘ L530
U114 14 l cLock 120H
C303 DATA m‘
022uF -
I :
= g 1
— REF_OSC_EN 2 8 531
cLock Rite 2513 D T [10 I 4700pF
21
DE so
DATA 2 100K w200 ; VOPT REG SV
51 DCWARP
BUSS_10 8 outeuTlt—y REG 5V, - 2 ncle
FEEDBACK ERROI ul NC
si-g g <DEFOSCEN 2]SHUTDOWN SENSE[2 l i l Hinc ncHg BUSS_12
Q5V_TAP C255 C254 C282 . Ne
TP7 BUSS_11 z - 500 022uF 4.7uF 0.1uF C260 Q¢ Q00000 12J1-12
+ 68pF c210 =232 222222
11 18 <WBt SW_B+ C125 K I 022uF st g EREGE
l L 3.30F u. = C506
L 68pF
s C304 C507 0.1uF
4.7uF 68pF

RESET_1
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REF_2.1MHz
3 -

€207
M 2.1MHZ
11
01uF
> REG SV e
l R403 C409 BUSS_15
C515 27K T~ 680pF
0.uF C410 DOUTX
BUSS_16
La01 75pF
. 3.9uH L cara DouT
C430 c418 6800pF
10uF 3.3uF | BUSS_17
R51
’Ii c413 = 10 onc
I 01uF o l
C513
C403 100pF
BUSS_14 L caot 047uF I
J1-4 %SBI =
I
[ ‘ [ I
Bl ] o
l S EREucEgL O e FLaor
R412 " ] Yeay 3.3uF
33 “L ca0s C404 2 35885985 z&:5: MIA3225AR455
L25 33u0F 0.1uF =ge Gl ca3t
RX_5V RX_ 1.5V 33pF 1
1.2uH Am 5 I 3
+| caso L £ L603 |
o T i [z ] ‘ R411
- C605 Geoe  cane Toc 43
Le02 S g 4.3pF o T Ja FLa02
= 1.5uH 5 & I h N 5 68 MIA3225AR455
- L 1000pF o U401 T2 s
= Ra14 49 SC380018ZP 46 33pF
RX_1_5V 3
C604 c425 2K R410 | = 3 ji)L
6.20F | o
1605 L600 L Ca34 S Rato < Rt ’—{2 I
IF_FREQ 1 O1UF S 47K p
750nH 910nH
ce11 €609 C610 —
10pF 4.3pF 11pF =
= R416
20K €420 C422
I | @
L c426 24pF 39pF c438 C407 0.AuF
0.22uF 43pF 0.1uF 01uF.
270 R420 y
= 20K
C442 L402 C424 R418
c425
43pF 180nH 43pF 1.5K 23405 c415
omiT 0AuF GROUND CLIP
== RX_1_5V I 161
- GROUND CLIP
= 1G2
S201 *5202° $203 $205 $207 GROUND CLIP
SHIELD SHIELD SHIELD SHIELD SHIELD SH\ELD SHIELD 1G3
TH1 1
TOOLHOLE
GROUND CLIP
z
T
] 1 J1-21
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u10s

R413

R414

5206

[
S201 0604

o
o[ Cus
L210 -y
L126
L10g) D
- CR109

U201 &[] [2 0

c221 S L121 S L128 _
e N

R206 ] S DO

[ci40

S203 {

C413

U40119 17 15 13 11 9 7

3 a
5 : s
0 [g] | & iq I20211s1s141210356
- 5 -]
G| |9 C1074 3 22 57 62 70 75 4
o
+] L o] & ) 8
o 24 56 61 65 69 74 2
25 > 1
8|8
T |x

g ° D 26 55 60 64 68 73 52
ED :D - 27 51
u_:D ) S 28 54 59 63 67 72 50
) :D = = 29 49
Ri27 R:z;ge 5 3D 5 L ) G| [® s e 48
2 8 34 36 38 40 42 44
32 46
. e + R111 s8]
. I3 g Dnaos 33 35 37 39 41 43 45
3 8 *ﬁ
=} & ca29
Ds B5 o o C415 C507
> 0l Gas cao7 — L1 [
E4 A4 = S
U102
o
2 2 E2 A2
& pa D1 81 @
Y ]
a1zt ;D D Ccis BRIt oo G2
(| T [eiis . (|
= . 25 23 20 18
c19 - - 2 24 21
2
U002 206 32 27 44
|

35p1 43
37 2 6
38 41 4

Q

205

39 40 42 3

[Jreo7 CR202

6206 C226

C231+

C227
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IF Filter

c6
14
iN
1t
2620 64.455 MHz
Crystal Filter
ca c10 c13 L
II4 A Al
U | Il
otut NP 390nH
64.455 MHz e 060 3
Crystal Filter RL 120 u2s
18K of
v co ERE] s
L IF Amp H i I out 4
C‘IS > C3I L1 3 3 NP
. A 1 [ 4 \ . 1 o c7 180pf
F ol N our ot X o " 060 3
From Page 5 4 8 2700H 2% 180p1 o DSF753 L16
c19 39pf k4 o o L2 100pf 1008 c8 68nH .
1008
ot 270nH 25 J— 2700H 2% - - 109 L
1008 1008 12K 0805
NP == -
- - R6 cu
560
1000pf
+5,5V. 5V Regulator
N N 27 SR
_ — — — _ — — — — - — — — — — — — _ E — JJ— nSHTDN T
N our e
. o1 GND BYp [ I(
455V 3.3V Regulator 433VXR VGO s 33V Regulator ot oluf + Cles
Uiz N eS8V = ILC7081AIMS50x = 4Tt
NSHTDN nSHTDN 1
5 > . =
N our o =TT our N =
4 ¢
GND BYP s H— BYP oND . cus
otut . ow . o o1ut Tuf
= a7ulL aniL = =
ILC7081AIM533x = l I = ILCT0BLAIMS33X =
[ SHIELDED AREA
J_ 1A}
c126 otut P27 TP1
100pf c106
|¢ c128 cio1 cioz_| c129
c130 16 I S S
= Ayl o1uf A~ 10uf o1uf o1uf ouf | otuf
gl Lz | cus
otut 33V = = -
otut 1000p1 Ra5
cist c220 4
L30 \| 200pf
TP12 oo 1
oLt FB4 DEMOD
TestPoint 1206 i c12s
14 = c120 P8 P28 4
N I¢
200pt 1< c122 1001
t 1uf =
c121 1000p Ra3
Digital q q K R41 1K
o < = = 15K
IF B b Rk 1uf = c221 =
20091
< cis < cuss 88 88 88888 Lo2_RF
100pf 100pf >> >> >>>>>
4 ci6
MXOP FIN
MXON oXIF -2 K P30 ™7 I(
)I Gpc vt Lo 4 v
22t 1] Geter o IAY - R38 Ra7 c100 c108 )
| T ADSB64 000 =
ciz 13| VRER foutt . AAA ¢ i L Ve .
= all ] loute Frer [ ARA 1< it Ty s
Il 19 6.2K 22K 47pf
o1uf T ey Synee R49 100 33pt 1 o
B T e SPLOLK o vours 20 c108 R36 R A= cl2
24 > R3S o12uf 27k c104 Do L27 56!
Lm0 Soont Soomt SPI_voSI D DOUTA 4700pt 36K
estPoint RXBE_CS PE CLKOUT D RF_Fs MV2103 220nH
cco0go00g000
EEEEEEEEEEE 330 =
= = = 5566566060660 Ras = .
- - - - = = cur R44
o T4 I _DAT+ B Sepf aK
. 330 coo c210 = =
Ra3 1uf “og2ut 1
= = T —CLk+ = = =
Ra0 - 330 B -
27K
Ra7 cue L28 cons r— — e e _— e e
| A~ NP
It c224 SHIELDED AREA
100 820t 1500H =
1210 N | ca2s
- T
| c100 1
D = .. .
NOTE: Individual replacement parts are not available for the
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SW_VD3 3  SW_VD1_6

_T_ClA JT_CIS Jr_CIG _|_Cl7 _LClS iClQ Jr_CZU

.01uF .01uF .01uF .01uF .01uF .01luF .01uF
L L LA L

GND
j_cn j_czz _cha _|_024 Jl_czs Jr_czs _LCZ?

AuF AuF AuF | R AuF] 1w AuF
GND
- L - - - - y

EMUO
EMU1/OFF
TRST

TIN/TOUTO
TIN/TOUT1

CLKOUT
CLKIN
CLKMD

XF

10 HPI_D[0:15] a2 & 151

Digital Signal Processor (DSP)

u1sC
R29 HPI D B16
HPI D14 HDO Do [-CE—
a7 LD B13 Hp1 p1 R —
HPI D B1L Hp2 D2 A8 —
0PI D 151 Hp3 p3 BE—
¢>DSP_EM 0 Pl D10 cio | fiod D [Es—
a 11 HPLD HD5 D5
o—<SDSP EM1 FF 11 PLD Cll {ipg pe 25—
HPI D
DSP_ TRST 11 C12 | o7 p7 -B4—
HPI D
DSP_TMS 11 C13 1 1pg D8
HPI D D4—
DSP_TDI 11 Cl4 1 1ipg D9
HPI D Ha—
His S pspD 11 Al15 {1570 D10 FC3—
HPI D
KpspP_TCK 11 0PI D D13 ip1y p11 FR3—
Bl 5D D12 Hp12 p12 FE3—
[ R17 HPI D D13 D13 €2 —
3 :(1) D10 { ip1g p14 FR2—
| H15 al 0 D9 | E2
HD15 D15
>> DSP_CLK 410 TMS320VC5510 D16 N3
_D16 | .
HAO D17
10 HONTLI»————— B84 pajuenTin pig B3 —
B2 HA2IHAS D1g [-E4—
us _HM_—GJ‘:" HA3 D20 _'I'A__RA_
B> HA4 D21
oo Sw_vD3_3 Sw_vp3_3 —L44 Has D22 [-BS—
R256 R30 116 | 1A° oz —ELE_Z
L N13 10 4.7K G4 | g Do |IZ—
[M13 _El4 | B Do | BE—
e R26 RL —E154 yato D27 [-18—
_ma_m 47K 100k| 12.288 MHz TCXO e HALL D28 —E“—Is
Chia Y2 ez | A2 Do o
| output VS :’0 —HI6 1 iaag p31 [-R10—
vief  VC —l15 4 1a15
81 Enable GND —K164 1116 Ao HBE—
Uis NC  NC M54 a7 AL B8 —
NC  NC M4 a8 A2 FBL—
[ P14 = ] N17 | e A c7—
12.288MHz A A
| R14 T R ‘a5 |-C6
[uis o VT v ‘e |4 —
FLe N5\ & a7 s
—NI 4 ne Ag [A4—
ECTH B ‘Ao |42
L Na T v AL0 -C1—
M3 N1 @ ‘A11 EL—
—Ea | & A12 |E3 —
a11 Sw_vD3_3 —E”—_,s NC A13 FE2—
NC Al Digital Si I P DSP
A3 Nz ¢ Als | G3— igital Signal Processor ( )
| B12 _H5 ]\ ¢& ‘Ale |E4—
| B0 R3 N2 1 ¢ A17 82— sw _vp3_3
ci6 W CS 10 10K Ea | NS A8 u1s8
€15 L HR W 10 —E121 \c A20 [—14— — —A21 pypp vss =
Bl DSP_DS0 10 A2l 13— k— —211 pypp vss AL —
D14 — he— 14 | | Bl ———
B14 TMS320VC5510 ~ug | BvED vsS °
v DVDD vss (HAlb=—1
K15
— —M17 | fuoo ves [ALZ— o
MG — —E pvop vss (HA=—e
NI — —2Z- pvpp vss H2=—e
15 C HCNTLO 10 ts— —A3 bypp ves FUl—o
> HINT 10 SW_VD3_3 Ssw_vb1_6 [#— —AZ+ pypp
T T —Ni+ pvop
TMS320VC5510
ves FT1Z=—o
— —N64 cypp vss [-Al0=—e
R19 > R2a 0 R25 R2 SW_vD3_3 e— -2 cvop vss FAL=—e
1K 1K 1K 10K — —Y4 cvop vss [FZL=—]e
u19 [ — —A51 cvbp [-Z=
e— —E5 | Cvop
| *—2 ne vce — —E17-] cypp
o —2+ — —E0 cvop
—31 6D = HRD 10 — —EZ1 cvop
GND TC7S14F-TEB5L v —E284 cvop 1
GND — —551 cvbp GND
— —P17 | duop
— —B cvbp
s— —A14 | dupp
— —N10 | Cupp
— —L1 cvop
TMS320VC5510

NOTE: The number from 3-11 next to a node label indicates the page number of the circuit to which it connects.
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SW_vD3_3

C110  0.01uF
I
SW_VA5_0 SW_VA3 3 "
u4s SW_VD1_8
2 -
R10 0 | VIN vour C111  0.01uF
EN NR R180 10K wo1
GND1  GND4 —A——0
103 61GND2  GND3 €106 AUDIO_OUT AUDIO_OUT_ not used
= 1F 47uF SW_VA3_3 Ut
REGII3EA33
CODEC 10K
. R104 {AUDIO_OUT 6
154 bvop
I0VDD
DRVDD
421 Avop
24 Avop1
AVDD2
10 AUDIO_IN_P c124” .1ch125| o 44| e LINEO- |46 R182 10K u26B
10 AUDIO_IN_M 1 LINEK- LINEO+ TXMODL
7 oTXMODL 9
40 1 ins)- HNSO- (38 =5 K mone
HNSI+ HNSO+ (32— OPA2340
1 4
HDSI- HDSO+
R 20K
oo el sw vag o—22 30K 33 0
N R20
MICI- SPKO+ =22 cuu SW_V5_5RF
—————35 mici+ SPKO- L 133 0.01UF
»—38 1 vicBiAS 10pF )
p
15 '__l
3L cipi+ Lcpac T =i
CciDI- = 9 u2ea °
R186 10K - 3N
310 DSP_CLKk  YyDSP CLK 221 mcLk TXMOD2
Ra1 20K o] HXMOD2__ ¢ txmop2 9
3 CODEC_RXD 17 | pour -
3 CODEC_TXD DIN PA2340
3 CODEC_FS 19 1 kg
R255 10 ;ﬁ ESD
3 CODEC_CLK ) SCLK R195 10K =
10 scL &K T seL L ANAN—— R22 20K
10 “scb SDA RI194 10K
<< 23 | oEeET VSS 16 s ié?'(
10 CODEC_nRESET RESET DVSS
21| S oves [a R193 10K 10pF
24 PWRDN DRVSS1 22— —4
TESTTP DRVSS2 R191 10K
AVSS
—B1 N Avssy (-2 —
481 N AVSS2 RI89 10K =
TLV320AIC21 =
R192 10K
SW_VA5_0
R190 10K
|
R102 ) R100 ) R27 ) R249 0 R242 R24% R91) R92Q R243 R24# R24§ R96) R97Q RIS
1K S 1K 21K 1K » 1KY 1K » 1K » 1K» 1K » 1K » 1K » 1K » 1K » 1K R188 10K
L AN — EE
| |
o| 9
J J R224 10K S
[=] L o o) < )|
P ™) [l ™) [l ™) [l
SW_VD3_3 = g 3 G 3 3
CODEC CONFIGURED IN MASTER MODE
GND GND
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SW_VD3_3

R259
SW_VD1 6
VDD ouT 3 AN SEM Module _VD1_
EID ﬁ
u22
GND 12 20mhz CIK 16VDC
1.6VDC SW VD3 3
3 SEM_CLKX % R25T 10 L CLkR1 T
3 SEMDX 9 g DR1 ’ T
3 SEMFSX 2 FSR1 3.3VDC
3 SEM_DR DX1 3.3VDC
3 SEM_CLKR g R258 10 g CLKX1
3 SEM_FSR FSX1 0
y FSX2 [ (FIPS_Cs
10 nHRESET ), RESET cLkxe 2 SPICLK
26 DX2 1= MISO
577 GND DR2 {mosl
R253 ) R254 GND
10K 5 10K 281 6N
GND or DN
Xy DP
[ajaia)ala] |1
22Z2ZZ ~©
60000 00 Ra RS
GND o9 9gN 3 100K 100K
GND
10 FIPS_IRQ
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0 RX_AUDIO_MUTE >

4 AUDIO_OUT >

C58 0.01uF |

Analog Switch

Q
Z|
o

U9
NO coM
NC cs
VCC GND

NLAS4599/A

5

1
3——————iaND

12

SW_VA5_0

5500-120 LOGIC BOARD VER C SCHEMATIC (PAGE 6 OF 11)

10

usc
OPA4340

8-37

>>AUDIO_OUT_M  1(

>>AUDIO_OUT_P 1C

100K
1%
UBA
R61 OPA4340
- 1
100K N
1% 3
R63
100K
1%
cs9
m SW_VA5_0
1}
0.1uF ¢— VA_REF
R60
15 =
16
100K
1% usD
R62 OPA4340
100K
1%
R263 SW_VA5_0
10K
a6 [™> css c89
0.01uF 0.01uF
usB
OPA4340

R262
10K



10K R71
SW_VD5_0 Regulator SW_VD3_3 Supply
—_ —_ R8, o I
ua7 I
I 1 4
SW_BATT VIN PG Q
Ull (| F
‘lr I = doun {SW_VD3_3
SW_BATT} 2 VIN vout (2 {SW_VD5_0 S (g FB |2
EN NR \_ GND SYNC
ul 51 GND1  GND4 B ul 1 cee 101 pGND LBO [F2—X
= 6| SN0l SNt [T L 10uF c67 0.01uF
= El TPS6205X ——22UF — CR2
9 REGI13EA/A 3 R7 C131 2K BZXB4C3V6LT1
_l+ ces 0
- = /F\ 4.7uF
o) <t
3§ g
GND SW_VDl_B Supply 10K R77
I 1 4
ST T s |l v le La_~R~ioun {SW_VD1_8
\- |—§— LBl FB (3
GND SYNC
cr7 0 2 co1 | cre
= 10uF PGND LBO —22UF & BZX84C3V6LT1
TPS6205X
SW_VD5_0 Regulator 6
o
u18 SW_VA5_0 1
SW_BATT} —v =5 5 2 VIN vout |F2 1 GND PS_SYNC_CLK 10
E NR
10K R251
n S GND1  oNp4 [ n
3 GND2  GND3 Ei
! 3
o) REGII3EA/A J SW_VD1_6 Supply
+ C102 uU49
4.7uF
u SW_BATT + S Hvin PG E L1 20ub {SW_VD1_6
[=] | 6 EN sSw ©
3 3 c123 LBI FB c109 | CR7
O 9 31 GND SYNC
AuF 0 2 R81 R78  T—22UF & BZX84C3V6LT1
° PGND LBO 100K - 1% 220K
| TPS6206X
GND
GND
3.8V Regulator L1
u1s ——
14 viN vouT |2 &Y CR4__JIBASI6TTL 33V {UNSW_VD3_3 UNSW_BATTF Y
2 %J_ INDUCTOR FERRITE %l
ON/OFF pat 2 - _NP-
c69 s s DUAL-MOSFET-NP-CHANNEL/B
4| ovrass  onp |2 2.2uF GND TP19 5 0
S S R68
LP2982-SOT23-5/A © © 100K
c70 c1 I
= 1luF = 0.01uF R74 GND SW_BATT
10 TP20 TP21
- c73
150uF 10 ON_OFF_SW > CR1 14BAWS56
1 33
GND . DUAL-MOSFET-NP-CHANNEL/B
GND - 2 oD R69 —4

CONTACT STRIP

J4

1
GND ] 2
CONTACT STRIP

10 POWER_HOLD
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To RF Board

a1
10 RF_CLK_CPLD << R10L ALK 26
25
10 RF_DATA_CPLD <& RL05 A ALK 24
23
10 RF_FS_CPLD & RES AT !
10 SYNTH_EN > 2ﬁ\/\/ 51
10 SPI_ADDR_1 & RS %0
10 SPI_ADDR_2 & Roah 19
10 SPI_ADDR_3 S 18
17
16
R23 1K
510 MISO 15
10 SYNTH_LOCK §< RE8 1K 7
RF_SW_V3_3D | 13
SW_V5 5RF _ F 12
UNSW_BATT 1
10
R240 K
10 NnTXNAP 9
10 TEMP 7 e ARAZ700H 8
10 nTR AN 7
6
4 Txwop1 & L14 270nH s
4
4 TxmoD2 <K 115 ~Rzrons ) 3
2
1
J c87 C79 C80 c81 C82 c83 [e:7] C85 GND  zIFcoNze
—30pF——30pF ——30pF ——30pF ——30pF ——30pF o 33pF o 33pF
_| cue | cu17 | ci34
10pF 10pF J1uF AuF == .1uF
RF_SW_v3.30 c86 470pF B
Analog Switch GND
u16
5,10 SPICLK ) i NO  COM ? L7 /@‘\270"H oo
NC cs
Vec onm SW_5_5RF Regulator
NLAS4599/A Iffg“\ u42
RF_SW_BATT } B1viNt  vouT: *—1 SW_V5_5RF
c119 2 hf
L01UF 270nH o \é"\"“z :ﬁ%&
c121 2 R110
AuF GND__ ERROR pi—x 39K S _Lecrs
REG103UA TuF
. R111 12K
GND Analog Switch 1
vz evo RF_SW_V3_3D Regulator
510 MOSI sdvo  com |5 L10 ~-270nH as
4 Ne cs = 1 | RF_SW_V3_3D
T 2VNz  vours [2—— P
C120  NLAS4599/A 5 NouT2 g
——.01uF 1 (Ezl\r\‘m ER;’OR e R107 co2
GND c122 20K 0wF _|+C78
J1uF REG103UA 4. 7uF
10 RF_SPI_ENA ) R108 13K
1 R252 )
R67 GND 10K
o Not Placed
GND
GND GND
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3 LOGBRD_nRST{(-

R261 10

3 HPI_D[0:15]
To Ul Board 3J2H°NTL1 <<—‘ Programmable Logic
u20
3 HCNTLOLS . 22 H_nCS
3 4t ScD 4 H R El o o (54
9 TEMP << 6 HDS2 = 10 o 22
9 8170 Kset 4 HDS1 pi] 0 e
29 10 211 o-6Ts1 o -8
T 2 1/0-GTS0 o [-48
3 nHRDY) 13 14 —A3 1 y0.GTs3 o 42
15115 1618 —&21 jj0-GTs2 o A5
6 AUDIO_OUT_P 17 188 —B1 y0-Gsr Y
1919 20 20 —&110 o [B12
6 AUDIO_OUT_M) 221 2222 8 DO —Eio o -1
2123 2422 D 510 o (28
4AUDIO_IN_M§§ 5525 26 5 5D ] Vo o e
4 AUDIO_IN_P 227 28128 D 10 o 21
22429 30 30 33 10 o &
31 32 1/0-GCKO 1o
33133 3424 B D4 —& io-cek o <z
59 SP|CLK§§ 2135 36 :332— MISO 59 10 o (HiI—
3 HRInw ADSL | 393 [ Mos %5 oD I8_DS ia] lo-eckz 10 [
A a2 SYNTH_EN 9 :g B? H3 1o o (510
8 ON_OFF_sw¢< 43 44 SPI_ADDR_2 9 K5 110 1o Sk
9 nTR 45 | 45 46 [-48 SPI_ADDR_3 9 /o HEL
9 NTXNAP, AL {47 49 48— 53 FIPS_IRQ 5 11 CPLD_TMS {{——————A8 f1po o (£10
6 RX_AUDIO_MUTE &- —ﬁ— 49 50 {g—— 11 CPLD_TCK ——K9 1 7iys 110
351 52 (52 H_nCS 3 11 cPLD_TDI —KIQ ] 1k
53 54 SPI_ADDR_1 9 11 CPLD_TDO K&—————1101 1p
9SYNTH_LOCK), —35 155 56 RF_SPI_ENA 9 SW_VD3_3———D3 yaux vee FG8———sw_vp1 8
57 {57 s5g (D8 — KnHINT 3 vcelo tr_'SW*VMJ
8 POWER_HOLD: —59 159 60 SW_VD3_3 44 Gnp vceio
£ 6np
| ci2e | c127 | cizs | ci29 CONS50_OE/A c130 GND
1uF AuF = —.1uF oD T.luF XC2C64
GND
SW_VD3_3
D Flip-Flop sw_vp3_s
R34
4.7K u21
LOGBRD_nRST 2[5 vee
34 DSP_CLK e 5 >> CODEC_NnRESET 4
5 nHRESET &- nHRESET —Sg clr QPi—
—IQ PR GND
NC7SP74

T
| 0| T| T| 3| T|T|T|T|T|T|T|T|T|T|©

o o o ] ] o s

o|o|o|o[o|o|g|o!

K PS_SYNC_CLK 8

>»DSP_DS0 3

RF_DATA_CPLD 9

gRF_CLK CPLD 9

RF_FS_CPLD 9

RF_DATA_DSP 3
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3

3 DSP_EMU1/nOFF >

3

GND SW VD3 3 TP25 TP26 TP27 TP28 TP29 TP30 TP31 TP32 TP33 TP34

L]

DSP_EMUO

DSP_nTRST <&

O ? (@) O ( i SW_BATT

3 psp_TMs K

3 psp_Tck <K

3 psp_TDI K

3 DSP_TDO >

10
10
10
10

TP35 TP36 TP37 TP38

CPLD_TMS
CPLD_TCK
CPLD_TDI

CPLD_TDO

SW_VD3_3

R54 R55
4.7K 4.7K

nINT_5

3 nINT_NMI

3102

GND

R42
4.7K
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Sw.vpi s 2 SW.vD3.3 BUS TRANSCEIVER BUS TRANSCEIVER
cvop1  psp  ovopi S SW_VD5_0 SW_YD3 3 us U
cvooz ovoD2 Dsp 0o 7 A1z 100 7 A1e 100 ADSI
Cvoos ovoos [ G ® 0 AR w0 G 1% Py
cvoD4 dvops L D5P 02 o M i) 100 o A Rz o0 ADSIC D7
cvops ovoos fA—4 n N D5P 03 e w” 725 o0 Roq o0 T
cvbDs oVODs E E DSP D4 8 ~ o5 100 83 " R2s 100 ADSIC 04}
cvoo? 3 g DSP 05 “ i 100 B4 ~ ) 00 ADSIC s |
3 DSP_D6 1) 5o e R29. 100 :5 :5 R30 700 ADSIC D6 |
cvsst ovsst [E 8¢ D5P 07 i s i) 100 3 g Rz o0 ADSIC 07
GND+—4 cvss2 ovss2 HEE ) © DSP D8 5wl a i) 700 24 Ar 5 700 ‘ADSIC D8 |
cvssa ovssa |12 DSP_D9 i I X 100 88 A8 S 700 "ADSIC DO
cvssa DVSS4 DSP D10 16) 550 ATO R37 100 o et 38 700 ADSIC D10
CVSSs DVSS5 GND DSP_Di1 iFl Pt A1 R39 100 10 10 R40 100 ADSIC D11
cvsse ovsss [Hf—— DSP D12 i) 48 I RaT 100 o AN a2 700 ADSIC D12
cvss7 ovss7 Pz ol oD DSP 013 2] 812 a2 g 100 a2 a2 e To0 ADSIC D13
21 cvsse ovsss |2 DSP D14 7] [ o Ri5 100 813 e Rib 700 ADSIC D14
cvsse ovsss D8P D15 a7 o0 2] 00
] Svsse, 815 Ats 815 Ats
el o wers pas | o Ao
A
o] 5 agia |12 20 G 2l T o
2] o5 scure [ oNo I —1 S —1 R N
04 ND:
ci3 e Rl 10K 7
5] 2 o e : s Vo o 7] oot ] v oo
C10 M4 31 31 . 9
arsro [144 veca  GND? veCa  GND:
arsat |2 SW_VD3_3 42 ycca GND SW_VD5_0 EE] vrost ND! GND Tse
BFSR2
i B TAVTHG2iA TARCTI6245/A 74ACTI25
aved] mie
soLkxz 12
Box0 |
] i 1 DSP_BDX0
Box2 |8 nLOCK_DET
BFSX0 0 SIGCLK
o] TSW Si6
7 ]
srsx2 7 {sw_voa s 3.STATE BUFFER___ Us AF RESET
HowoA aro o ose st D p 20816 cesT]
mse Pri— 2206 § 220k % ADSIC PS
ok e 47 Programmable Logic o ADSIC WR
INTO NT0 03
S— 2 F ADSIC 1RGS R ADSIC nSEL
INT1 - PG DSP_BFSRO a] 1oy 1027 I 5 ADSIC_IROA 04 RF_nDAGSEL
w2 Prio DSP_BDR0 ca] 1oy voze I es h o5 AF_ROSCSEL
Nt PTg DSP_BCLKAD 7] G6 % RE_nSYNSEL
Pz S 1 [ g =
A sy DSP_INT1 03] yoe o] i s SPD
o = iy ] = S & oS0
53 DSP nIOSTRE. o7 D DSP_A1 é ADSIC Al
’ i o P a | woao s De s on Vo lon
el o P = 1 w8 ST DS o s s
P26 01 oD B A1 e P Dse cuign 21 [ Fosie Sa OseAs o [ ADSIC TS
SW_yD3 3 Bip | AT e 708 2] o1 i ADSIC SCKA DSP_AT5 ! ADSIC_ATS
Ais] e wsee o bse sctioo o wef RS 0 o1
yxea resoy 5 STy 1 e s s Joer
20 osTB Py DSP_HRDY az] e os FEs— 48 oe2 aND1
(7] 7 2] faa 25
22 Voo [-ine NG2 NGe ADSIC nSEL sloss  anoe
o1 UL Sw Vo3 3 SW_VD3_3 i 3] cikomo oI = GND 244 ks GND3
Ho2 fas CLKUINT T TP3a anDe
roa fELL o 20k L d GL_T00 Lot ans
EMU1/OFF Hp4 A e 3 18lycce  GNDs
e TRST HDs | H Sveces  anor
TP30 OS5 ™S HD6 = SW_VD5_0 24 ycca GND8
Tps2 0-2SETDL o1 L B o
D5P T00 00 HAW H AW = TARCTI6240IA
Tro10TOK HoST
P31 HDS1 TofFrom Sheet 2
e % [ HDS2 GND XCRGOSXLTSBGNA SW.VD3.3
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GLKMD3 rrov L e
CLKOUT HINT 5=
Re HoNTLo [oHS FONTLG
100K HCNTL1 DL—E HCN“‘" SW_VD1_5 SW_VD3 3
X2ICLKIN HBIL Mo HBIL
X1 HPIENA E10
o T
THSO20VC416-144BGAA B
( i > T ( 8 g o g
aND o
To Ul Board
Ferrte nductor Power Switching _»
L Source HCNTLO. HCNTL1
Terg U1 UNSW_BATT_FILT 12
)i BATTS . e s 4 e
UNSW_BATT S s 6 HPLD7
l l S0l ano—7 & f—eno
o4 cios ¢ sw.vas oo 10 HPLDS
o onE anoi— 11 12 f—ano
I ) I | SETN M
i Ferrte Iuctor  source AUDIO_OUT P oo BES o
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NOTE: The number from 3-18 next to a node label indicates the page number of the circuit to which it connects.
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*—E21 11002 110134 Nz NSRESET 3,11,14,16
e 110135 NHRESET 3.4,6,11,13,14,15,16
36 IRQ4 K- 11094 110136 —%
%—ES 1095 110137 S>UDC_RXD 3
»—E31 1006 10138 [FHE—x
*—E41 097 10139 BB
»—831 008 110140 S>UDC_RTS 3
%—D71 11099 110141 FB—x
%21 110100 110142 |FL& <upc_cTs 3
%—BZ1 o101 110143 U8
A
10 SRC_SELLK 110102 110144 |FMA—
S8 o103 110145 [FHA—x
B84 0104 110146 A SW VD3 3
%—L21 0105 110147 —F—]—§FRZ 3,16 —
D101 /5106 /0148 FB2————————S¥psck  316,11,16
SW_VD3_3 %€10 4 5107 110149 (B4 -
] Siliowms ot FRE——— bspo 36 Oscillator
GND G4 0110 110152 FR4—< o Y2 R69
RS2 RS3 fomrrm A 012 Mra < R70 M
10K 10K /0111 1/015: - 5 1
—H31 o112 110154 —W—ggnsm 3,6,11,1 our v+
—H21 o113 110155 HA—o 35 CISN 3 4 GND
*—12- o114 10156 FH2—x 100 DIV SET
»—I31 0115 [Tci799
>4L /0116 INO PTT 3,11
K31 o117 IN1 SCL 37,15
W10 1 /0118 IN2 [FC1L eal I
191 0119 N3 PR (nHRESET 3,4,6,11,13,14,15,16
21 0120 GND
»—I84 0121  PORT_EN [FB3——————GND
>47_ /0122
Wi 10123 TCK TCK 16,18
/0124 TDI TDI 16
1 o125 oo 42— S3Tp0_TO_TDI 18
W6
110126 ™S < T™Ms 16,18
XCR3256XL-280BGA/A
SW_vD3_3
[T L [y ['8 L [y [N L [y [N L L [N L L [N
E I = I O O O~ O~ I I
3 333 3 3 3 3 3 2 2 3 3 3 3 3
2 sl o o 5 o o o 9 o g o g 9 o o
(=] (=] (=] (=] (=] (=] (=] (=] (=]
N w o o o o o o o o | w o & @ o
3 e O < ) I O O [ - = I
O] O O O] O O] O] O O] O] O O o] O] © O]
GND
GND
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Programmable Logic Device (PLD)

SW_vD3_3
ui2c
A veer GNp1 E———
6 VCC2 GND2 £a
=26+ vees GND3
D13 vCcc4a GND4 £10 ’
D13 vees GNDs (—E10
17 vees GNps E1L
E2 veer Gnp7 E12
19 vees Gnps EL
Sk veco GND9 (-85
B15 veeo GND10 (-G
28 veent GND11 (-HA-
B4 veee GNp12 H
14 vees GND13 -
V2 vees GND14 L
11 VCC14 GND15 K15
VCC15 T
GND17
»—A11 Ne1 GND18 L5
*—A21 N2 GND19 (A
*—A3 1 N3 GND2o ML
*—A8 1 Nca GND21 [NA-
*—A9 1 Ncs oNp22 (AL
AL \ce GND23 (B2
B2 Ne7 GND24 (B
»—B3 1 Nes GND25 B3
B4 Ny GNp26 10
»B14 1 1o onpz7 (Bl
»B15 4 Ne11 GND28 B12
»B16 ] ne12 GND29
L1 Ne1s
2 NC14 NCa3 B9
%41 \cis NCasa BRI
€15 4 Nc16 NCas [FBa— o
»C1Z1 NC17 NC46 X
G181 ncig NC47 FE2—X
»C121 Neig NC4g [FHA—x
>34 ne2o NCag [FHL2¢
D4 N2y NCs0 (3
*—D5 1 N2z NCs1 (8
»—DB N3 NC52 (L
D2 Nc2a NCs3 (U8
D161 Neos NC54 B
D181 Neog NC55 [4—x
D191 neo7 NC56 [LE—x
*E16 1 Nc2g NC57 [RAGX
»ELZ1 NC2g NC58 (A2
»—EL1 neao NC59 (A4
»E161 Neay NC60 AL
»G181 Neao NC61 A8
»—Ha1 Neas NC62 [
»—I NC34 NC63 A
»—141 Ncas NC64 A2
KL Ncas NC65 A8
K194 a7 NC66 A9
M2 Ncag NC67 A3
ML Ne3g NC68 A6
N4 Ncao NCB9 [
=BS5S Nca1 NC70 (A9
%P7 Ncaz

XCR3256XL-280BGA/A



SW_VA5_0

3

QINTSPKR_P1
OINTSPKR_M1

EXTSPKR_P 11
EXTSPKR_M 11

R82 51K
L cte | crm c78 css GND
o 47UF N 47UF 0= 0.01uF T 0.01uF
.
e
NG
R73 R92 ~ 1 & VA REF2.5
GND SW_VAS_OF U
33K 100K OPA4340
R93 c12
100K == 0.01uF
L —sw_vas_0
R77
R78
6 1>
3 TONE_SIG ) L3 AQAo.luH
100K R GND
U178 100K
OPA4340
RTS Internal Speaker Amp
us
R2To O 2qVviN__ vol =2
: DC/SD Vo2
BYPASS VDD [———————{SW_VA5_0
R246 Q10 c142 | cs3 HP_SENSE GND
VA_REF2_5 s MUTER 3 =—100pF+ 0.1uF [MA4865M
100K
c79 ,,0.10F Res R84 100K MMBT3904TTT {GND
15 AUDIO_OUT_M ) | =
100K Do not place R268
R268 SW_VA5_0
R85 56K
100K R245
220K
C80 ,,0.1uF N R87 CGND External Speaker Amp
15 AUDIO_OUTP 3 1 e 16 C81 ,, 0.1uF 11 > v21
100K i 10 C82 ,\ 1uF r\lQr\ 0 R27, 29 vIN voi |2
i}
R88 OPaas0 100K ! u17c 0.1uH 4] ocsp - voz f
OPA4340 1 BYPASS VDD [—-—————ISW_VA5_0
VA_REF2_5 HP_SENSE GND H-——————IGND
100K c141 c72 [MA4865M
== = 0.1uF
R89 100pF Q8
\I MMBT3904TT1 R247
100K R90 P nseop 7
100K
10K c139
GND 100pF 1
GND
MMBT3904TT1 Roa
4 NG R244 GND KMUTE_A 3
RO1 N 1 10K -
5 VOL_LVL ) o0k pegivit] 10K
OPA340 c140
——100pF GND
cs4
= 0.01uF SW_VAS.0
GND
GND —
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R112

>>AUDIO_IN_M 15

100K
1%
GND ——
R111
o U19A
R115 | OPA4340
VA_REF2_5 100K 2 N
1
car . . 49.9K R
T 680pF Int/Ext Mic Sel Switch 7
R114 R118 o
2.2K
1S u24 cos
R116 R55 ~_10 5 N 100K
————————— 6B N0 com i} 9
11 EXT_MIC €99 41 0.1uF —124+ ioc 4iNnc csH 0.01uF %
100K 100K OPA4340 VCC GND SW_VA5_0
NLASZ5957A i
c1o1 VA_REF2_5 R113
R119 270pF SW_VA5_0 GND
100K
100K
R117 1%
15 =
16
100K R
VA_REF2_5 GND 1% u19D
R120 OPA4340
49.9K
R107
VA_REF2_5
_REF2_! —  ANA—
R81 SW_VA5_0
100K
R110 J
R76 100K Q5
2.2K c8s 8 SRCSEL ) R MMBT3004TTL
= 680pF 100K
6 | >
RS0 R96 c96
INT_MICIO C44 | 010 c - L sotur
100K 100K OPA4340
c133 89
= 470pF R95 = 220pF
100K 1
GND
MIC_GNDIO—— SW_VA5_0
GND VA REF2_5 GND
c86 c87

== 0.01uF == 0.01uF
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>>AUDIO_IN_P 15



To Acc Connector

R122 —
3,8 OPT_SELL 1
470 T 2
9 EXTSPKR_P)) I 3
10 ExT_MIC <K- 4
R123 A 470 [ 2
| 7
9 EXTSPKR_M ) | 8
9
7 RX_DATA <& | 10
* 11
7 TX_DATA | 12
3 KEYLOAD1 ) R269 470 13
% 14
* 15
3 KEYLOAD2 ) R1S 770 R128 470 > 16
3 KEYFILL 17
c143 c144 18
e e 1 16-FKZ
100pF 100pF SW_BATT
R270 4.7K , SW_vD3_3 GND SW_vD3_3 1
! GND GND GND
SW_VD3 3 R271
al g o8 39 c73 R130 2 R131 Q R132 R101 R103 2 R104 0 R105
R254 b b @ 3 @ MT1 100pF 220K > 220K > 220K 220K 220K > 220K » 220K TQO TOp Panel
47K 3 B 2 2 A MT2
x 2 x 2 xQ xQ X 9 MT3 32
3] 3] 3 3 Scup cLP MT4
3 ol & < X | X ~ X 1
I g Ble Y &N OFA 7 EMER 2
o N Of N O O O J10
R25S of @ 2 7 CHNL 3 3
00K q 7 CHNLDO 4
o q MT101 * 5
GND P MT102 7 N & J
Comparator J6 oD e
GND SW_VD5_0 9
u34 10
R N GND 14,15 ON_OFF_sw <K 11
38 opT_seL2 <K 1 tout vee 12
2 1in- 20ut —g— 7 TOG_1 22 13
: 3 1in+ 2 B 7 CHNL 2 14
GND  2in+ GND GROUND_CLIP 15
7 1060 <& 16
o TLC352ID i i;
SW_vD3_3 16-FKZ
R256 SW_vD3_3 1
GND
47K
R135 R136 R137 R138
220K 220K 220K 220K )
To Side Panel GND — Rard
13
38 PTT < 1 o
2 LN
7 AUX_1 3 -
7 AUX_2 % 4 R72 1 D>VOL_CTRL 5
7 AUX 3 5 +
- o = 100K * orao
7 “ SW_vD3_3
1 S 13.6.8.16 TPe6-8 8 /P3-
cis c1a s T PF 138,16 TP67-10 9
L ToooF <L 1000F = 100pF 3,6,8,16 TP68-4 10 ¢———{SW_vD3_3
T 100pF == 100pF == 100pF 4, 68,13,14,15,16 TP70-7 11
Jeate T2 2 co1 c90 c119 c120 c121
6010 TPT3.6 b 0.0luF == 0.01uF 0.01uF == 0.01UF == 0.01uF
15
SW VD33 |
GND g {
1 16-FKZ GND GND
GND
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~

~

~

~

~

~

~

~

NAVCOL_1 <<

7 NAVCOL 0 <& Keypad
s2
7 NAVROW_0 <K 1o o 02
7 NAVROW_1 - | DOWN
7 NAVROW_2 (-
s4
10_‘_07
| RIGHT
R139 Q2 R140 0 R141 0 R142 0 R143 S6
1K > 1K 1K 1K 15502
| F2
{GND
R144 Q2 R145 0 R146 R147 0 R148 0 R149
470 > 470 > 470 470 > 470 > 470
{SW_VD5_0
DTMFCOL_2 <<
DTMFCOL_1  <4-
DTMFCOL 0 (-
Keypad
s7 s8 Ss9
DTMFROW_0 (- 10—‘—Q 02 15502 1502
DTMFROW_1 R150
& 1 2 3
DTMFROW_2 (K-
DTMFROW 3 && s10 s11 s12 470
1 —
10502 1o 90 1o o 02
R151
4 5 6
ANN—
470
s13 s14 s15
— — —L
1 C? 1 [e ’Io C?
R152
7 8 9
ANN—
470
S16 s17 s18
1 —— 2. 1 —— 1 —— 2
oo O oo o oo
* 0
# R153
R154 Q2 R155 0 R156 0 R157 0 R158 0 R159 0 R160 M
1K > 1K 1K 1K > 1K 1K > 1K 470
R161 0 R162 & R163 & R164 R165 & R166 § R167 § R168
470 > 470 < 470 < 470 470 < 470 < 470 < 470

{GND

5500-420 USER INTERFACE BOARD VER C SCHEMATIC (PAGE 12 OF 18)
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cws | cio4 | cios | cioe | cio7 .
T WF T WF = 1F T 1F T 10F To LCD Display

SW_VD3_3

18 SPICLK_L
3 LCcD_1
3 LCD2
3 LcD 3 1

8
7
6
3,5,15 MOsI 5
4
3
2

R58 GND
100K

SW_vD3_3
R252

12
MMBT3904TT1 SW. VD3_3

¥ Q
TNy
100K

R57
V' Qi3 c112
3,4,6,811,14,15,16 nHRESET ) {Q WivBTasofrT1 0.01uF

100K

C108 C109 C110 C111
> 2.2uF > 2.2uF 2.2uF == 0= 2.2uF

5500-420 USER INTERFACE BOARD VER C SCHEMATIC (PAGE 13 OF 18)
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SW_VD5_0

C113
—= 0.01uF

SW_VD3_3

SW_VD5_0
R108 2 R169 2 R170 2 R171
SW_vD3 3 Reset 10K > 10K 4.7K§4.7K
U26
; vCce3 comp3 |8 & >YPWRGOOD
c114 C115 2 vCes/25 COMPS5/25 F—x
- 0.01uUF == 0.0luF 4 | VCCA COMPA [=—x
' ’ GND RST P PORESET
! NHRESET
CT1727/A NSRESET
GND
C156 c102
GND 00IUF——  ——.001uF
SW_VD3 3
GND
R172 R173
100K 100K
CR33 * ~>» ON_OFF_IND
6 L
11,15 ON_OFF_SW u K aMBngoﬂTl =
BAW56LT1 S
[{e)
—
—
(@]
GND |

5500-420 USER INTERFACE BOARD VER C SCHEMATIC (PAGE 14 OF 18)
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3
3,4,6,8,11,13,15,16
3,8,11,16

3,6



SW_VD5_0

R176
75

CR35
E! 003385

Q7
MMBT3904TT1 R180

1K

18 BB_D[0:7]

4 EB_A[9:30] )

CR43
5 549-4003-011

3

CR40
5 549-4003-011

SDA 37
EB_A30 § g
EB_A29 scL 378
To Logic Board  LOGBRD_nRST 3
5
1 2
aly 2
5 TEMP <K 515 68 BB DO
7 8
SW_VA5_OF 219 100 B8 DL
1), 15[
3,6 EB_WAIT ) 13 |13 14 4 BB D2
15 15 16 16
9 AUDIO_OUT_P ) 11; 17 18 ;g BB D3
19 20
9 AUDIO_OUT_M 2l 5|2 BB D4
23 24
10 AUDIO_IN_M 25 { 75 26 |28 BB DS
KBACKLT.O 7 10 AUDIO_IN_P 211 57 28 |28
29 | 50 50 [a0 BB D6
SW_BATT} 3l 13 3o (32
NSW_VD3_3} 2233 5 [24 BB D7
18 SPICLK_O B35 36 e MISO 35
3,418 EB_RINW 31137 3a 8 MOSI 35,13
3,18 DSP_DSO 39439 40 -4 ZFPs_cs 3
- 1 a2 S SYNTH_EN 3
11,14 ON_OFF_SW 43 | 43 44 |44 ' SPI_ADDR_2 3
3 nT/R 45 {45 46 |48 SPI_ADDR_3 3
3 nTNAP A7 47 48 H4B D FIPS_IR 3,6
3 R_A UDIO_MUTE) 49 1 49 50 (0 ZDsP_Ds1 3,18
SW_VD5_0} Sl 5o |2 XEB CS5 3.18
53 153 54 24 X SPI_ADDR_1 3
3 SYNTH_LOCK 55 1 55 56 (28 <K RF_SPI_ENA 3
3,4,6,8,11,13,14,16 nHRESET 571 57 s5g (a8 K DSP_HINT 3,6
3 POWER_HOLD 59 159 o (A0 {SW_VD3_3
CONS50_OE/A
SW_VD5_0 GND co7 C95 co4 co3 c92 1
T.qu GND
R248 RS9 R249 R250 1
82 82 82 82 GND
CR4L CR42 CR37 CR38 CR39
¥, 5494003011 ¥, 5494003011 Y 549-4003.011 ¥, 5494003011 ¥ 549-4003.011

Q9
MMBT3904TT1

R60

d

1K

KBACKLT 1 7
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Q TPa1

QO TP43

O TP64

O TP65

OTP66
TP66-8

[

OTPS?

I

TP67-10

OTPSS

I

K TP68-4

8 101 K

OTPSQ

18 TDO

8,18 TCK

8,18 TMS

OTP7D
TP700

|

KTP70-7

3 TRM_TXD

OTP71

|

Q.
Ioliic!

3 TRM_RXD <

TP2

3,6,8,11 DsDI <
3,8,11 DSDO

3,6,8,11 DSCK
3,8 FRZ

3,4,6,8,11,13,14,15 nHRESET

3,8,11,14 nSRESET

TP710 TP71-2
Orpr2
TP7ZOQ—I—< TP72-1
Orpr3
TP73OQ—I—< TP73-6
Orpra
Orprs

3,6,8,11 IP_B1
3 PPC_TMS

3,6,8,11 IP_BO %
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J P76
SW_VD3 3
GND

3,6,8,11

3,8,11

3,6,8,11

3,4,6,8,11,13,14,15

3,8,11,14

3,6,8,11

3,6,8,11

NOTE: Page 17 is not used.



Programmable Logic Device (CPLD)

15 BB.D07 < us
- 3,15 EB_CS5 1o o 4 Eg Bii
3,4,15 EB_ nW /0 N
C5 EB D13
3,4 EB_nOE 110 110 oa EB D12
D1}
34 EB WE0 &K I/0-GTS1 vo <8 EBDLI
»—Ll1 /0.GTso 10
35 SICK A3 A9 EB D10
. 23 1/0-GTS3 vo 3 EB Do
13 SICK. (( I/0-GTS2 o o2 E5 Do
Bl 0.Gsr 110
A1 0 1o B EB_D7
e ) 1o 610 EB D6
BB _DO G1 0 0 D8 EB_D5
BB D1 = :/o :/o E] EB D4
BB_D2 H1 D10 EB_D3
BB D3 G3 :58 :;8 K6 EB D2
EB D1
»—L /0-GCKo 110 E? E5D0
BB D4 K o-Geke e}
10 1o FHL—
K2 1 0.6eke 1o FH8—<
BB_D5 K3
110 1o K8
BB_D6 H3
BE D7 b 10 1o FE1
10 o FE9— >y si1Cc KO 15
110 EDS _DSO 3,15
16 TDO K—A81 1pO 110 DS _DS 1 3.15
8,16 TMS ™S 110 FAT—<
8,16 TCK TCK
8 TDO_TO_TDI TDI
SW_VD3_: VAUX vee 68 SW_vD1_8
veelo HHe SW_VD3_3
GND vcelo FC8 SW_VD3_3
% GND
GND GND
XC2C64
SW_VD3_3
c35 c36
.1uF .01uF
GND
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(EB_D 015 3,46
R276 8.2K
SW_VD3_3
SW_VD3_3
R100
15k
q UL
- +OPA34O R275 SW_VD1_8
3 +
1
4
“1° 10
C155 2 R102 N c70 c71
——.01uF » 18K .01uF 1uF
L ¢
1 GND GND GND
GND
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eso & o0 3z
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|8||§| RN e ] E:
OF OF ah
4/ = ok do
(@) da
@h
L do
£90 cﬁ
g @xp
Z2ilda ~ ) 2 45
C 3 3 ) 0 |
e 3 53 =
0 [ d=
(&] = <":|
95
oy =
_— @xp
v90 . ) 2
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Version C Board (see Section 1.13)

0

wm
[evad

n

w
Svid 98I0
% 191
=] 591
1O §15
n
To_%
=

TP76

59

S8

S7

[[174d

IEEE

512

S11

S10

515

S14

S13

[lzsug

518

S17

S16

035-5500-420
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2 RIS9 Lis J3 =B == _: Slo % RS0 R168
R67 R252 = R130 — 3= =g P T —
— = R157 RIsL (16 1 - =  ®ze,° ~|R28 7o3
] - RS7 (rm— JALLALN — O =00 S50 ——
' Riss Rioz Rlg| cE mm 223 o |-
L b RISS RIOL 50~ [l |R||n| CiiZ Rt N |...‘
> | = RS mos = BBl B oo 2=t oz [°
— RIAL rioz S QP lElele T w5
N w<fle oo -RB_ 20
g e & :
RS8 Cs8 R274 ggr ololelele]o 5316 :@ zl Rz o Slkel =il i
ms B oo, wfelefels] BRI ElEE)
=L 16] [B|Ri72 RBE 49 =5 TR ¢
3 RISB 2| BB , o [u13]
2 I B R IoF w2l |3 il [Blels| el
- =4 2 — Rz 5|3 |3 Sl [2IS18] 1515
N M s flo oo €12 Y
Ol 2 InIs[Ss|ofo|— R276
ST Y n||ollw [[Rf cev |£||9||E| ||~ [«lelzlo]=ReT T
c103  — AL Hpnp 2188 Jel-=Blzlel 3 i c79 i\ 2
_— —_— o ® INE s
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L
a5

SW_VD3_3 b——— ¥ ¥ ™
l ml w vos s POWER PC MICROPROCESSOR —
Cao_ | 0.1uf] 256K x 16 SRAM —
uf U EB_A2
o I £8.0015) v £t TO LOGIC
B KAPWR 1 BOARD
LIN [yt 0, AF
vsssy o s
bsoo iz VoSSt Farto Indutors sw.vpas = o
T00DSDO Ry e EY
o ] Tovosol ] — Do, ) et L) s 8 £t
™S D1 — uss 47K vy o7 8 Hawo
o5k T f eiosax () Mo = ) nersilisesx 5 o3 s £s s
TRST 0 sol s 2 v anor ] 2 [Fawo
poRESET e o1 e £ e £ WAL i €800
RSTCONF 0s — ) Xy anor]ss 15 [Howo
e S e o e — & 3 LY AuDIO ouT P b e 01
EEE— i sheser E4 T o swvoss A A0 ouT o1 20 HoNo g o0
T — i irco 09 o Ltz AT AUDIO N M. anoHzs 2 Haw oo
ar oo — ATE
Dse HAT L P ot - T oo G N A— ] ST
uie | IRGADPO oz Eraa Aix anor]zs 2 X
ihgs 1R4DPT o1 — ATS swonrtine o 2 Fow
ol 1ROS/DP2 ot —— Az piok | UNSWVD33inH{ 33 3¢
ncs RGODPG o1 RS V084 - e 3 Fraw
Q7 o 2 — e un m
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NOTE: The following schematics and board layouts are for

SECTION 9 OBSOLETE BOARD SCHEMATICS AND LAYOUTS

digits (.xx) of the 035 PC board number on the board.
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