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MODEL NOMENCLATURE

CQP8000

The diagram below is a schematic description of the radionomenclature explaining the meaning of

the different numbers and characters contained in the radio specification.

* Select 5 tone signalling or PL or CS

™ Packaged model, includes accessories such as battery, antenna etc.

NOTE:

LOCA-|TYPE| TX FREQ. |MODEL |SQUELCH|CHANNEL [NO.OF |[MODEL|IS-
TION POWER SERIES SPACING [CHAN-|VAR'N|SUE
UNIT| W MHz kHz  |NELS
MD 3 3 SNU 9 1 2 0 -~ N
Ba- |Hand| 2 W | VHF Std. |*Coded | 20/25 |2 Ch.|Uni- Packaged
sing-|held ver- **Mode]l
stoke 136-174 sal
4 4 5 8
UHF
4/5 W|403-470 12.5 |8 Ch.
470-520
16
16
Chan.

20 kHz channel spacing is ordered by ordering a 25 kHz radio with the appropriate option.

61.595-E4
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MODEL CONFIGURATION

CQP8000 - VHF

The list covers models 2, 8 & 16 channels only in frequency bands: 136 - 151 MHz, 146 - 162 MHz,
157 - 174 MHz.

The individual frequencies of the radio do not appear from the model nomenclature. These
frequencies are indicated on the test sheets delivered together with the radios.

If such test sheet is not present it should be noted that the frequencies are indicated on the
board of the radio, too.

FACTORY I.D. POWER LEVEL | CHAN. SPACING NO. OF CHANS.
H33SNU9120BN 2W 20/25 kHz 2 channels
H43SNU9120BN 5W 20/25 kHz 2 channels
H33SNUS5208BN 2W 12.5 kHz 2 channeis
H43SNUS520BN 5W 12.5 kHz 2 channels
H33SNU9180BN 2W 20/25 kHz 8 channels
H43SNU9180BN 5W 20/25 kHz 8 channels
H33SNU9580BN 2W 12.5 kHz 8 channels
H43SNU9580BN 5W 12.5 kHz 8 channels
H33SNU9100BN 2W 20/25 kHz 16 channels
H43SNU9100BN 5W 20/25 kHz 16 channels
H33SNU9500BN 2W 12.5 kHz 16 channels
H43SNU9500BN 5W 12.5 kHz 16 channels
61.624-E2 -1- 61.624-E2




MODEL NOMENCLATURE

CQP8000

The diagram below is a schematic description of the radio nomenclature explaining the meaning of

. the different numbers and characters contained in the radio specification.

* Select 5 tone signalling or PL or CS

™ Packaged model, includes accessories such as battery, antenna etc.

NOTE:

20 kHz channel spacing is ordered by ordering a 25 kHz radio with the appropriate option.

61.595-E3

LOCA- |TYPE | TX FREQ. |MODEL |SQUELCH|CHANNEL|NO. OF |MODEL|IS-
TION OF |POWER SERIES SPACING|CHANS. |VAR'N|SUE
UNIT W MHz kHz
e———— ] =====
MD H 2 3 SNU 9 1 2 0 = N
Basing-| Hand| 1 W VHF Std. [*Coded | 20/25 | 2 Ch.|Uni- Packaged
stoke held 138-174 ver'] **Model
3 4 5 8
2 W UHF 12.5 8 Ch.
403-470
4
4/5 W

61.595-E3



MODEL CONFIGURATION

CQP8000 - VHF

The list covers models 2 & 8 channels only in frequency bands: 138 - 150.8 MHz, 146 - 162 MHz,
157 - 174 MHz.

The individual frequencies of the radio do not appear from the model nomenclature. These
frequencies are indicated on the test sheets delivered together with the radios.

If such test sheet is not present it should be noted that the frequencies are indicated on the
board of the radio, too.

FACTORY 1.D. POWER LEVEL | CHAN. SPACING | NO. OF CHANS.
MDH23SNU9120A(N) 1W 20/25 kHz 2 Channel
MDH33SNU9120A(N) 2W 20/25 kHz 2 Channel
MDH43SNU9120A(N) 5W 20/25 kHz 2 Channel
MDH23SNUS520A(N) 1W 12.5 kHz 2 Channel
MDH33SNU9520A(N) 2W 12.5 kHz 2 Channel
MDH43SNU9520A(N) 5W 12.5 kHz 2 Channel
" MDH23SNU9180A(N) | - 1W 20/25 kHz 8 Channel
MDH33SNU9180A(N) oW 20/25 kHz 8 Channel
MDH43SNU9180A(N) 5W 20/25 kHz 8 Channel
MDH23SNU9580A(N) 1W 12.5 kHz 8 Channel
MDH33SNU9580A(N) oW 12.5 kHz 8 Channel
MDH43SNU3S580A(N) 5W 12.5 kHz 8 Channel

61.624-E1 -1- 61.624-E1



MODEL NOMENCLATURE

CQP8000

The diagram below is a schematic description of the radio nomenclature explaining the meaning of

the different numbers and caracters contained in the radio specification.

* Select 5 tone signalling or PL or CS

™ Packaged model, includes accessories such as battery, antenna etc.

NOTE:

20 kHz channel spacing is ordered by ordering a 25 kHz radio with the appropriate option.

61.595-E2

LOCA- |TYPE | TX FREQ. |[MODEL |SQUELCH|CHANNEL|NO. OF |MODEL|IS-
TION OF |POWER SERIES SPACING|CHANS. [VAR'N|SUE
UNIT W MHz kHz
MD H 2 3 SNU 9 1 2 0 - N
Basing-| Hand| 1 W VHF Std. [*Coded | 20/25 | 2 Ch.|Uni- Packaged
stoke held 138-174 ver'] **Model
3 4 5 8
2 W UHF 12.5 8 Ch.
403-470
4
4/5 W

61.595-E2




MODEL CONFIGURATION

CQP8000 - VHF

The list covers models 2 & 8 channels only in frequency bands: 138 - 150.8 MHz, 146 - 162 MHz,
157 - 174 MHz.

The individual frequencies of'the radio do not appear from the model nomenclature. These
frequencies are indicated on the test sheets delivered together with the radios.

If such test sheet is not present it should be noted that the frequencies are indicated on the
board of the radio, too.

FACTORY I.D. POWER LEVEL | CHAN. SPACING NO. OF CHANS.
MDH23SNUS120A(N) 1W 20/25 kHz 2 Channel
MDH33SNU3Z120A(N) 2W 20/25 kHz 2 Channel
MDH43SNU9120A(N) 5W 20/25 kHz 2 Channel
MDH23SNU39520A(N) 1W 12.5 kHz 2 Channel
MDH33SNU9520A(N) 2W 12.5 kHz 2 Channel
MDH43SNUS520A(N) 5W 12.5 kHz 2 Channel
MDH23SNU3S180A(N) 1w 20/25 kHz 8 Channel
MDH33SNU9180A(N) 2W 20/25 kHz 8 Channel
MDH43SNU9180A(N) 5W 20/25 kHz 8 Channel
MDH23SNU9580A(N) 1TW 12.5 kHz 8 Channel
MDH33SNU9580A(N) 2W 12.5 kHz 8 Channel
MDH43SNU9580A(N) 5W 12.5 kHz 8 Channel

61.624-E1 -1- 61.624-E1



CHAPTER 1a

MODEL NOMENCLATURE
MODEL CONFIGURATION UHF
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MODEL NOMENCLATURE

CQP8000

The diagram below is a schematic description of the radio nomenclature explaining the meaning of

the different numbers and characters contained in the radio specification.

LOCA- |TYPE | TX FREQ. |MODEL |SQUELCH|CHANNEL|NO. OF |[MODEL|IS-
TION OF |POWER SERIES SPACING|CHANS. [VAR'N|SUE
UNIT W MHz kHz
—_— =====#
MD H 2 3 SNU 9 1 2 0 - N
Basing-| Hand| 1 W VHF Std. |*Coded | 20/25 | 2 Ch.|Uni- Packaged
stoke held 138-174 ver'] **Model
3 4 5 8
2 W UHF 12.5 8 Ch.
403-470
4
4/5 W

* Select 5 tone signalling or PL or CS

™ Packaged model, includes accessories such as battery, antenna etc.

NOTE:

20 kHz channel spacing is ordered by ordering a 25 kHz radio with the appropriate option.

61.595-E3 -1- 61.585-E3



MODEL CONFIGURATION

CQP8000 - UHF

The list covers models 2 & 8 channels only in frequency bands: 403 - 433 MHz and 438 - 470 MHz.

The individual frequencies of the radio do not appear from the model nomenclature. These
frequencies are indicated on the test sheets delivered together with the radios.

If such test sheet is not present it should be noted that the frequencies are indicated on the
board of the radio, too.

FACTORY I.D. POWER LEVEL | CHAN. SPACING | NO. OF CHANS.
MDH24SNUS120A(N) 1W 20/25 kHz 2 Channel
MDH34SNU9120A(N) 2W 20/25 kHz 2 Channel
MDH44SNU3120A(N) 4 W 20/25 kHz 2 Channel
MDH24SNU9520A(N) 1W 12.5 kHz 2 Channel
MDH34SNUS520A(N) 2W 12.5 kHz 2 Channel
MDH44SNU9520A(N) 4 W 12.5 kHz 2 Channel
MDH24SNUS180A(N) 1W 20/25 kHz 8 Channel
MDH34SNU9180A(N) 2w 20/25 kHz 8 Channel
MDH44SNU9180A(N) 4w 20/25 kHz 8 Channel
MDH24SNU9580A(N) | - 1W . 12.5 kHz 8 Channel
MDH34SNUS580A(N) 2W 12.5 kHz 8 Channel
MDH44SNU9580A(N) 4 W 12.5 kHz 8 Channel

61.603-E2 -1- 61.603-E2



MODEL NOMENCLATURE

CQP8000

The diagram below is a schematic description of the radio nomenclature explaining the meaning of

the different numbers and caracters contained in the radio specification.

* Select 5 tone signalling or PL or CS

™ Packaged model, includes accessories such as battery, antenna etc.

NOTE:

LOCA- [TYPE | TX FREQ. [MODEL |[SQUELCH|CHANNEL|NO. OF |MODEL|IS-
TION OF |POWER SERIES SPACING|CHANS. [VAR'N|SUE
UNIT W MHz kHz
MD H 2 3 SNU 9 1 2 0 = N
Basing—| Hand| 1 W VHF Std. |*Coded | 20/25 | 2 Ch. (Uni- Packaged
stoke held 138-174 ver'] **Model
3 4 5 8
2 W UHF 12.5 8 Ch.
403-470
4
4/5 W

20 kHz channel spacing is ordered by ordering a 25 kHz radio with the appropriate option.

61.595-E2
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MODEL CONFIGURATION

CQP8000 - UHF

The list covers models 2 & 8 channels only in frequency bands: 403 - 433 MHz and 438 - 470 MHz.

The individual frequencies of the radio do not appear from the model nomenclature. These
frequencies are indicated on the test sheets delivered together with the radios.

If such test sheet is not present it should be noted that the frequencies are indicated on the
board of the radio, too.

FACTORY L.D. POWER LEVEL | CHAN. SPACING NO. OF CHANS.
MDH24SNUS120A(N) 1W 20/25 kHz 2 Channel
MDH34SNU9120A(N) 2W 20/25 kHz 2 Channel
MDH44SNU3120A(N) 4 W 20/25 kHz 2 Channel
MDH24SNU9520A(N) 1W 12.5 kHz 2 Channel
MDH34SNUS520A(N) 2W 12.5 kHz 2 Channei
MDH44SNU9520A(N) 4w 12.5 kHz 2 Channel
MDH24SNU39180A(N) 1W 20/25 kHz 8 Channel
MDH34SNU9180A(N) 2W 20/25 kHz 8 Channel
MDH44SNUS180A(N) 4 W 20/25 kHz 8 Channel
MDH24SNU9580A(N) 1W . 12.5 kHz 8 Channel
MDH34SNU3580A(N) 2W 12.5 kHz 8 Channel
MDH44SNU9580A(N) 4W 12.5 kHz 8 Channel

61.603-E2 -1- 61.603-E2



CQP8000

GENERAL DESCRIPTION

The frequency-synthesized CQP8000 Radio is an advanced design, microprocessor-based transceiver
that incorporates the latest technology available in two-way radio communications. All channel
frequencies and squelch codes are stored in an electrically erasable programmable read only

memory (EEPROM), with all transmit and receive operations controlled by a microcomputer.

The functions provided by the radio are identified by the model and option numbers. Model and

option numbers will be shown on the radio’s customer information sheet, which is shipped with

each new radio.

PHYSICAL DESCRIPTION

All operating controls, except the push-to-talk (PTT) switch, the monitor buttons, and the keypad
(models with DTMF or Multicall Options), are located on top of the radio. The PTT switch and
monitor buttons are located on the left side of the radio (viewed from the front), and the keypad
(if so equipped) is an integral part of the front cover.

The CQP8000 radio is small in size and weight, and constructed of a highly durable impact
resistant, molded polycarbonate housing. O-rings and seals are utilized throughout the radio. All
contrals, including the PTT switch, the monitor buttons, and the keypad, are weather resistant.
The microphone and speaker are covered with a special diaphragm to provide extra resistance
against dirt, dust, and water intrusion. This proven rugged construction offers excellent
protection against adverse environmental condijions.

The height of the radio varies with the size of the battery. All other dimensions are standard,
except for those radios with a keypad option.

DECODE
ﬂ ] SELECT UNIVERSAL ANTENNA
< SWITCH

™\ J N CONNECTOR CONNECTOR
=
o o —
| »{] [E—————)
BTTON ™| | — ,
————— DTMF/
MULTICALL
[e=——=r=xu)] FRONT
R (1053
SWITCH > &2 >

S | e s s L _kevean

PEN \

BATTERY_ | swiTcHy | N ——— | | X

TS | e e / / \
ON-OFF LED CHANNEL
VOLUME INDICATOR SELECTOR

BATTERY— CONTROL (8-CHANNEL

RADIO SHOWN)

L !

AEPF-18854-0
J sepr-188ss-0 Figure 2. Top Panel Controls and Indicators

Figure 1. Typical CQPR000 Portable Radio

61.597-E3 -1- 61.597-E3



GENERAL DESCRIPTION

ELECTRICAL DESCRIPTION

Electrically, the radio can be divided into two basic sections: a transceiver board and a
controller flexible circuit. The transceiver performs the transmit and receive functions, and the
controller controls those functions.

The transceiver board includes an antenna switching circuit, a dual-conversion receiver, and a
transmitter. The transmitter carrier and receiver first injection signals are generated by a
common phase-locked loop (PLL) consisting of a voltage controlled oscillator (VCO) and a
frequency synthesizer. .

The controller flex assembly contains a microcomputer, an EEPROM which stores the channel
frequencies and squelch codes, and an audio power amplifier IC that includes transmitter and
receiver audio amplifiers. The controller flex also includes an audio filter IC which encodes and
decodes (in conjunction with a microcomputer) PL and SELECT 5, adjusts and limits the audio level
for correct transmitter deviation, and pre-emphasizes and de-emphasizes audio signals. Another
circuit which is contained on the controller flex is a DC switch, which controls the radio’s
transmit and receive voltages.

PRINTED CIRCUIT BOARDS AND FLEXIBLE CIRCUITS

GENERAL

Functional circuits in the CQP8000 radio are contained on: (1) the Transceiver Board and (2) the
Controller Flex.

Five flexible printed circuits eliminate all discrete wiring, except the switched B + wire to the
transceiver board. Radios with keypad options have functional circuits contained on a board in
the front cover.

TRANSCEIVER BOARD

The transceiver board is a two-layer printed circuit board (radios in the 403 - 470 MHz frequency
range) or a multi-layer printed circuit board (radios in the 470 - 520 MHz frequency range)
containing the RF and I-F portions of the radio. Almost all components are mounted on the top
side of this board.

CONTROLLER FLEX

The controller flex is packaged inside a protective flex carrier. It is a two-layer flexible
printed circuit with the components surface-mounted on one side. When packaged in the flex
carrier, it is folded in half with all the components on the outside.

INTERCONNECT FLEXES
The interconnect flexes are two-layer flexible printed circuits. These include:

e PTT/B + Flex

e Volume Pot Flex

e Frequency Switch Flex
e |-F Interconnect Flex

e Front Cover Flex

61.597-E3 -2- 61.597-E3



GENERAL DESCRIPTION

KEYPAD BOARD (OPTIONAL)

The keypad option board is a four-layer printed circuit board mounted in the radio’s front cover.
All components are surface mounted on one side of the board.

FEATURES

STANDARD FEATURES

The CQP8000 radio has an internal microphone and speaker, but can be operated with an optional
external microphone and/or speaker. An external antenna connector and a top-mounted "universal
connector” provide easy access for testing, and for attaching a wide variety of audio acces-

sories. Radio models are available with up to 16 channels, tone " Privat-Line" (CTCSS), or SELECT
5 squelch operation.

Type of squelch is enabled on a per channel basis with one code pair available per radio. Two
power output levels are offered: Medium power (2 watts) or high power (5 watts on VHF models or 4
watts on UHF models).

The battery pack slides on to the bottom of the radio and is held in place by a spring loaded
catch. Batteries are available in two different sizes which correspond to the battery capacity:
medium and high. The medium and high capacity batteries are available in standard and rapid
charge rates. The different size batteries effect the operating time between charges as well as
the overall height and weight of the radio.

A bicolor LED on the top of the radio serves as user feedback. The LED indicates when the radio
is in transmit (continuous red), a low battery condition (flashing red), or channel busy

(flashing green - coded squelch application only).

SPECIAL STANDARD FEATURES

RADIO CLONING

Each CQP8000 radio has a unique data-stored “personality” with frequencies, squelch code pairs,
and other operating characteristics. Using a simple cloning cable, one radio’s characteristics

can be duplicated into another CQP8000 radio of the same bandsplit.

FIELD PROGRAMMING

The CQP8000 radio utilizes a reprogrammable EEPROM codeplug, which permits operating characteri-
stics to be changed without opening the radio. Programming is accomplished via a programming
cable interface to a PC. .

SELECT 5 CODED SQUELCH AND TONE PRIVATE-LINE CODED SQUELCH

Coded squelch allows only those calls with a radio’s particular code to be heard, and can be
enabled on a per channel basis. So an CQP8000 radio can have carrier squelch on some channels,

SELECT 5 squelch on others, and Tone PL squelch on even others. You can choose from any of the
standard European SELECT 5 Signalling formats and 42 Tone Private-Line codes.

61.597-E3 -3- 61.597-E3



SPECIFICATIONS

CQP8000 - VHF

GENERAL

NOTE:

All batteries must be charged prior to use.

Use of chemicals (Detergents, alcohol, aerosol spray, petroleum products)
may be harmful and damage the radio housing. We recommend a mild
dishwashing soap for cleaning the exterior of the product.

O-ring seals must be properly lubricated and assembled to insure
conformance to IP54 specifications for water intrusion.

Frequency Range:
136 - 174 MHz

Power Supply:
Nickel-Cadmium Battery

Battery Drain, at 10 VDC:

H33 H43
Standby: “43mA *43mA
Receive: *163mA *163mA
Transmit: =775mA ~1600mA

*Add 8 mA with Remote Antenna
~Add 25 mA with Remote Antenna

Dimensions (H x W x D):

Radio only: 99.00 x 66.80 x 35.30 mm
Radio with battery:

With Medium-Capacity Battery: 161.30 x 66.80 x 35.30 mm
With High-Capacity Battery: 184.40 x 66.80 x 35.30 mm
Weight:

Radio only: 383 g

Radio with battery (Nickel-Cadmium):

With Medium-Capacity Battery: 612 g

With High-Capacity Battery: 686 g

61.625-E2 .-

61.625-E2



SPECIFICATIONS CQP8000 - VHF

TRANSMITTER

RF Output, at 10 Vdc H33 H43
Nickel-Cadmium battery:  2.0W 5.0W

Modulation (Type 16F3):

For 25 kHz channel spacing: +5 kHz for 100% modulation at 1000 Hz (min. +4.0 kHz.)
For 20 kHz channel spacing: *+ 4 kHz for 100% modulation at 1000 Hz (min. +3.2 kHz.)
For 12.5 kHz channel spacing: +2.5 kHz for 100% modulation at 1000 Hz (min. +2.0 kHz.)
Including PL-modulation for PL-models.

PL Modulation:

25 kHz channel spacing: max. *1 kHz min. +500 Hz
20 kHz channel spacing: max. + 800 Hz min. *400 Hz
12.5 kHz channel spacing: max. #+500 Hz min. +250 Hz

Audio distortion:
Meets CEPT requirements at rated audio.

Maximum Permissible Channel Separation:
6 MHz (No degradation)

Frequency Stability (-25°C to +55°C; +25°C ref.):
+.0005% (25/20 kHz Channel Spacing)
+.0002% (12.5 kHz Channel Spacing)

Spurious & Harmonic Frequencies:
Less than: 0.25 mW below 1 GHz
1.0 mW between 1 GHz - 4 GHz

FM Noise:
At least 40 dB below * 3.0 kHz deviation at 1000 Hz

61.625-E2 -2- 61.625-E2



SPECIFICATIONS CQP8000 - VHF

RECEIVER

Audio Output:
At less than 5% distortion at 1 kHz into rated load

Second I-F Frequency:
450 kHz + 1.5 kHz measured at M1

Sensitivity:
Max. 0.40 mV (12 dB SINAD)
Max. 0.50 mV (20 dB SINAD Psophometrically weighted)

Noise Squelch Selectivity:
Programmable

Maximum Permissible Channel Separation
6 MHz (No degradation)

Frequency Stability (-25°C to +55°C; +25°C Ref.):
+.0005% (25/20 kiHz Channei Spacing)
+.0002% (12.5 kHz Channel Spacing)

Useable Bandwidth:

+5 kHz (25 kHz Channel Spacing)
+4 kHz (20 kHz Channel Spacing)
+2.5 kHz (12.5 kHz Channel Spacing)

Spurious Frequency Rejection:
More than 70 dB below carrier

Image Rejection:
More than 70 dB below carrier

Selectivity:
More than 70 dB at +20/25 kHz
More than 60 dB at +12.5 kHz

Intermodulation:
More than 70 dB at adjacent channel

Channel Spacing:
25/20/12.5 kHz

61.625-E2 -3- 61.625-E2



SPECIFICATIONS

CQP8000 - UHF

GENERAL

NOTE:

All batteries must be charged prior to use.

Use of chemicals (Detergents, alcohol, aerosol spray, petroleum products)
may be harmful and damage the radio housing. We recommend a mild
dishwashing soap for cleaning the exterior of the product.

O-ring seals must be properly lubricated and assembled to insure
conformance to IP54 specifications for water intrusion.

Frequency Range:
403 - 470 MHz
438 - 520 MHz

Power Supply:
Nickel-Cadmium Battery

Battery Drain, at 10 VDC:

H34 H44
Standby: 48 mA *48 mA
Receive: *166 mA 166 mA
Transmit: =875 mA 1600 mA

*Add 8 mA with Remote Antenna
~Add 15 mA with Remote Antenna

Dimensions (H x W x D):

Radio only: 99.00 x 66.80 x 35.30 mm
Radio with battery:

With Medium-Capacity Battery: 161.30 x 66.80 x 35.30 mm
With High-Capacity Battery: 184.40 x 66.80 x 35.30 mm
Weight:

Radio only: 383 g

Radio with battery (Nickel-Cadmium):

With Medium-Capacity Battery: 612 g

With High-Capacity Battery: 686 g -

61.604-E3 1.
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SPECIFICATIONS CQP8000 - UHF

TRANSMITTER
RF Output, at 10 Vdc H34 Ha44
Nickel-Cadmium battery: 2.0 W 4.0 W

Modulation (Type 16F3):

For 25 kHz channel spacing: £ 5 kHz for 100% modulation at 1000 Hz (min. +4.0 kHz.)
For 20 kHz channel spacing: + 4 kHz for 100% modulation at 1000 Hz (min. +3.2 kHz.)
For 12.5 kHz channel spacing: +2.5 kHz for 100% modulation at 1000 Hz (min. +2.0 kHz.)
Including PL-modulation for PL-models.

PL Modulation:

25 kHz channel spacing: max. *1 kHz min. +500 Hz

20 kHz channel spacing: max. *800 Hz min. *400 Hz
12.5 kHz channel spacing: max. +500 Hz min. +250 Hz

Audio Distortion:
Meets CEPT requirements at rated audio

Maximum Permissible Channel Separation:
8 MHz (No degradation)

Frequency Stability (-25°C to +55°C; +25°C ref.):
+.0005% (25/20 kHz Channel Spacing)
*.0002% (12.5 kHz Channel Spacing)

Spurious & Harmonic Frequencies:

Less than: 0.25 mW below 1 GHz (403 - 470 MHz)
1.0 mW between 1 GHz - 4 GHz (403 - 470 MHz)
or 2.5 mW between 1 GHz - 4 GHz (470 - 520 MHz)
FM Noise:

At least 40 dB below * 3.0 kHz deviation at 1000 Hz

Audio Response:
+1, -3 dB from 6 dB/octave pre-emphasis characteristic from 300 - 3000 Hz

61.604-E3 -2- 61.604-E3



SPECIFICATIONS CQP8000 - UHF

RECEIVER

Audio Output:
Less than 5% distortion at 1 kHz into rated load

Second I-F Frequency:
450 kHz + 1.5 kHz measured at M1

Sensitivity
Max. 0.42 mV (12 dB SINAD)
Max. 0.50 mV (20 dB SINAD Psophometrically weighted)

Noise Squelch Selectivity
Programmable

Maximum Permissible Channel Separation
8 MHz (No degradation)

Frequency Stability (-25°C to +55°C; +25°C Ref.):
+.0005% (25/20 kHz Channel Spacing)
+.0002% (12.5 kHz Channel Spacing)

Useable Bandwidth:

*+5 kHz (25 kHz Channel Spacing)
*4 kHz (20 kHz Channel Spacing)
*+2.5 kHz (12.5 kHz Channel Spacing)

Spurious Frequency Rejection:
More than 70 dB below carrier

Image Rejection:
More than 70 dB below carrier

Selectivity
More than 70 dB at +20/25 kHz
More than 60 dB at +12.5 kHz

Intermodulation:
More than 70 dB at adjacent channel (403 - 470 MHz)
More than 65 dB at adjacent channel (470 - 520 MHz)

Channel Spacing:
25/20/12.5 kHz

61.604-E3 -3- 61.604-E3



SAFETY INFORMATION

DO NOT hold the radio with the antenna close to, or touching, exposed parts of the body,
especially the face or eyes, while transmitting. The radio will perform best if the microphone is
five to eight centimeters away from the lips and the radio is vertical.

DO NOT hold the transmit (PTT) switch on when not actually desiring to transmit.
DO NQOT allow children to play with any radio equipment containing a transmitter.

DO NOT operate a transmitter near unshielded electrical blasting caps or in an explosive
atmosphere unless it is a type especially qualified for such use.

CMOS PRECAUTIONS

This radio contains static-sensitive devices. Do not open the radio unless properly grounded.
Take the following precautions when working on this unit.

The red printed circuit boards indicate static sensitive devices and contained on these boards,
and should be handled with the following precautions.

1. Store and transport all CMOS devices in conductive material so that all exposed leads are
shorted together. Do not insert CMOS devices into conventional plastic "snow" or plastic
trays used for storage and transportation of other semiconductor devices.

2. Ground the working surface of the service bench to protect the CMOS device. We recommend
using the P/N 95D5042-00 Static Protection Table Mat (0.6 x 1.2 m) which includes ground
cord and connector, plus wrist wrap with coil cord 95D5045-00.

See also TEST INSTRUMENTS AND SOFTWARE).

3. Do not wear nylon clothing while handling CMOS devices.

4. Neither insert nor remove CMOS devices with power applied. Check all power supplies to be
used for testing CMOS devices and be certain there are no voltage transients present.

5. When straightening CMOS pins, provide ground straps for apparatus used.
6. When soldering, use a grounded soldering unit.

7. If at all possible, handle CMOS devices by the package and not by the leads. Prior to
touching the unit, touch an electrical ground to remove any static charge that you may
have accumulated. The package and substrate may be electrically common. If so, the
reaction of a discharge to the case would cause the same damage as touching the leads.

CAUTION

Do not depress the PTT or side switches while inserting the frame into the housing; damage to the
switches could occur.

For reassembly, use only the tools that are recommended. Using unauthorised tools, or failing to
adhere to torque specifications may cause irreparable damage.

Do not attempt to remove the antenna bushing from the control top; it is ultrasonically welded in
place.

Do not desolder or resolder any connections between the volume potentiometer flex and the on/off-
volume potentiometer with the switch in the off position. Make sure that the switch is in the on
position before applying any heat; otherwise the internal parts of the switch will be damaged.
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CLEANING

@ Clean all external radio surfaces with a 0.5% solution of a mild dishwashing detergent

in water (one teaspoon of detergent per 4 liters of water).

e Stronger cleaning agents may only be used to remove soldering flux from circuit boards
after making repairs.

e Clean internal surfaces with water-activated optical wipes.

61.617-E3

Never allow any alcohol- or solvent-based product to contact any plastic

or rubber radio part.

CAUTION
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SAFETY INFORMATION

DO NOT hold the radio with the antenna close to, or touching, exposed parts of the body,
especially the face or eyes, while transmitting. The radio will perform best if the microphone is
five to eight centimeters away from the lips and the radio is vertical.

DO NOT hold the transmit (PTT) switch on when not actually desiring to transmit.
DO NOT allow children to play with any radio equipment containing a transmitter.

DO NOT operate a transmitter near unshielded electrical blasting caps or in an explosive
atmosphere unless it is a type especially qualified for such use.

CMOS PRECAUTIONS

This radio contains static-sensitive devices. Do not open the radio unless properly grounded.
Take the following precautions when working on this unit.

The red printed circuit boards indicate static sensitive devices and contained on these boards,
and should be handled with the following precautions.

1. Store and transport all CMOS devices in conductive material so that all exposed leads are
shorted together. Do not insert CMOS devices into conventional plastic “snow" or plastic
trays used for storage and transportation of other semiconductor devices.

2. Ground the working surface of the service bench to protect the CMOS device. We recommend
using the P/N 0180386A82 Static Protection Kit which includes a wrist strap, 2 ground
cords, a table mat, and a floor mat.

3. Wear a conductive wrist strap in series with a 1M resistor to ground. Replacement Wrist
Straps that connect to the bench top covering - P/N RSX-40158B.

4. Do not wear nylon clothing while handling CMOS devices.

5. Neither insert nor remove CMOS devices with power applied. Check all power supplies to be
used for testing CMOS devices and be certain there are no voltage transients present.

6. When straightening CMOS pins, provide ground straps for apparatus used.
7 When soldering, use a grounded soldering unit.

8. If at all possible, handle CMOS devices by the package and not by the leads. Prior to
touching the unit, touch an electrical ground to remove any static charge that you may
have accumulated. The package and substrate may be electrically common. If so, the
reaction of a discharge to the case would cause the same damage as touching the leads.

CAUTION

Do not depress the PTT or side switches while inserting the frame into the housing; damage to the
switches could occur.

For reassembly, use only the tools that are recommended. Using unauthorised tools, or failing to
adhere to torque specifications may cause irreparable damage.

Do not attempt to remove the antenna bushing from the control top; it is ultrasonically welded in
place.

Do not desolder or resolder any connections between the volume potentiometer flex and the on/off-
volume potentiometer with the switch in the off position. Make sure that the switch is in the on
position before applying any heat; otherwise the internal parts of the switch will be damaged.
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CLEANING

e Clean all external radio surfaces with a 0.5% solution of a mild dishwashing detergent

in water (one teaspoon of detergent per gallon of water).

@ Stronger cleaning agents may only be used to remove soldering flux from circuit boards
after making repairs.

e Clean internal surfaces with water-activated optical wipes.

61.617-E2

Never allow any alcohol- or solvent-based product to contact any plastic

or rubber radio part.

CAUTION
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SAFETY INFORMATION

DO NOT hold the radio with the antenna close to, or touching, exposed parts of the body,
especially the face or eyes, while transmitting. The radio will perform best if the microphone is
five to eight centimeters away from the lips and the radio is vertical.

DO NOT hold the transmit (PTT) switch on when not actually desiring to transmit.
DO NOT allow children to play with any radio equipment containing a transmitter.

DO NOT operate a transmitter near unshielded electrical blasting caps or in an explosive
atmosphere uniess it is a type especially qualified for such use.

CMOS PRECAUTIONS

This radio contains static-sensitive devices. Do not open the radio unless properly grounded.
Take the following precautions when working on this unit.

The red and green printed circuit boards indicate static sensitive devices and contained on these
boards, and should be handled with the following precautions.

1. Store and transport all CMOS devices in conductive material so that all exposed leads are
shorted together. Do not insert CMOS devices into conventional plastic “snow" or plastic
trays used for storage and transportation of cther semiconductor devices.

2. Ground the working surface of the service bench to protect the CMOS device. We recommend
using the P/N 95D5042-00 Static Protection Table Mat (0.6 x 1.2 m) which includes ground
cord and connector, plus wrist wrap with coil cord 39505045-00.
See also TEST INSTRUMENTS AND SOFTWARE).

3. Do not wear nylon clothing while handling CMOS devices.

4. Neither insert nor remove CMOS devices with power applied. Check all power supplies to be
used for testing CMOS devices and be certain there are no voltage transients present.

5. When straightening CMOS pins, provide ground straps for apparatus used.
6. When soldering, use a grounded soldering unit.

7. If at all possible, handle CMQOS devices by the package and not by the leads. Prior to
touching the unit, touch an electrical ground to remove any static charge that you may
have accumulated. The package and substrate may be electrically common. If so, the
reaction of a discharge to the case would cause the same damage as touching the leads.

CAUTION

Do not depress the PTT or side switches while inserting the frame into the housing; damage to the
switches could occur. '

For reassembly, use only the tools that are recommended. Using unauthorised tools, or failing to
adhere to torque specifications may cause irreparable damage.

Do not attempt to remove the antenna bushing from the control top; it is ultrasonically welded in
place.

Do not desolder or resolder any connections between the volume potentiometer flex and the on/off-
volume potentiometer with the switch in the off position. Make sure that the switch is in the on
position before applying any heat; otherwise the internal parts of the switch will be damaged.
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CQP8000

MAINTENANCE

1. INTRODUCTION

This section of the manual describes the
disassembly and reassembly procedures,
recommended repair procedures, special precautions
regarding maintenance, and recommended test
equipment. Each of these topics provides information
vital to the successful operation and maintenance of
the radio.

2. PREVENTIVE MAINTENANCE

The radio does not require a scheduled
preventive maintenance program; however, periodic
visual inspection and cleaning is recommended.

a. Inspection

Check that the external surfaces of the radio are
clean, and that all external controls and switches are
functional. A detailed inspection of the interior
electronic circuitry is not needed or desired.

b. Cleaning

The following procedures describe the
recommended cleaning agents and the methods to be
used when cleaning the external and internal surfaces
of the radio. External surfaces inciude the front cover,
housing assembly, and battery case. These surfaces
should be cleaned whenever a periodic visual
inspection reveals the presence of smudges, grease,
and/or grime. Internal surfaces should be cleaned only
when the radio is disassembied for servicing or repair.

The only recommended agent for cleaning the
external radio surfaces is a 0.5% solution of a mild

dishwashing detergent, in water. The  only factory
recommended liquid for cleaning printed
circuit boards and their components s

ISOPROPYL aicohol (70% by volume).
CAUTION

to work all loose dirt away from the radio. A soft,
absorbent, lintless cloth or tissue should be used to
remove the solution and dry the radio. Make sure that
no water remains entrapped near the connectors,
cracks, or crevices.

(b) Silverized Surfaces

A non-metallic, soft-bristled brush should be used
to apply the detergent-water solution to silverized
surfaces, and a second non-metallic soft-bristied
brush (free of detergent or rinsed in clean water)
shouild be used to remove the detergent-water
solution.

Upon completion of the cleaning process, a soft,
absorbent, lintless cloth or tissue should be used (with
a blotting action) to dry the frame and covers. The
blotting action will prevent damage to the silverized
conductive coating.

(2) Cleaning Internal Circuit Boards and Components

Isopropyl alcohol may be applied with a stiff, non-
metallic, short-bristled brush to dislodge embedded or
caked materials located in hard-to-reach areas. The
brush stroke should direct the dislodged material out
and away from the inside of the radio.

Alcohol is a high-wetting liquid and can carry
contamination into unwanted places if an excessive
quantity is used. Make sure that controis or tunable
components are not soaked with the liquid. Do not use
high-pressure air to hasten the drying process, since
this could cause the liquid to puddle and collect in
unwanted places.

Upon completion of the cleaning process, use a
soft, absorbent, lintless cloth to dry the area. Do not
brush or apply any isopropyl aicohol to the frame, front
cover, or back cover.

NOTE

The effects of certain chemicals and their vapors can
have harmful results on certain plastics. Aerosal
sprays, tuner cleaners and other chemicals should be
avoided.

Always use a frash supply of alcohol and a clean
container to prevent contamination by dissolved
materiai (from previous usage).

(1) Cleaning External Surfaces
(a) Polycarbonate Surfaces

The detergent-water solution should be applied
sparingly with a stiff, non-metallic, short-bristled brush
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3. DISASSEMBLY

Disassembly of the radio involves removal of the
major components listed below, one at a time, in the
sequence described in the following paragraphs.
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Step 6.

NOTE

Several special tools are required to completely
disassemble the radio. Refer to the “Tools, Test
and Programming Equipment” section. Also refer
to the “Torque and Tool Specifications Chart.

Before procseding, make sure that the radio is
turned off.

Step 7.

a. Battery Removal

To remove the battery from the radio, proceed
as follows:

Step 1.

Step 2.

Step 3.

Hold the radio with the front of the radio
facing up.

Disengage the battery latch from the battery
by pushing and holding the latch towards the
top of the radio.

With the battery latch disengaged, slide the
battery from left to right to remove it from
the basepiate on the bottom of the
radio housing.

b. Gaining Access to Internal Components

CAUTION

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

CQP8000, MAINTENANCE

Loosen the two captive screws on the
bottom of the radio. Do not completely
remove the captive screws from the
baseplate. '

With a thumb and forefinger, grasp the
antenna at its base and pull lightly to remove
the frame assembly from the radio housing.
Do not press the PTT switch during removal.

Remove the antenna by unscrewing it
counterclockwise.

Remove the screw that secures the front
shield to the controller carrier.

Remove the front shield by pulling it straight
out and away from the radio.

Remove the four screws that secure the
main back shield to the frame.

Remove the main back shield by pulling it
straight out and away from the radio.

c. Removing the Controller Assembly

Step 1.

The

radio contains
semiconductor (CMOS) devices, which are highiy
susceptible to damage in handling dus to static
discharge. The entire printed circuit board should be
treated as static sensitive. Damage can be latent,
resulting in failures occurring weeks or months later.

complementary metal-oxide

DO NOT attempt to disassembie the radio without first
reterring to the "Safe Handling of CMOS Devices"

Step 2.

paragraph in this section

Step 3.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Remove the battery as described in
paragraph a.

Remove the two screws from the back of
the radio.

Remove the two screws on the bottom of the
radio (baseplate corners).

Lift the front cover from the radio housing,
being careful not to pull against the speaker/-
microphone flex.

Disconnect the speaker/microphone
connector from the controller flex by
grasping the speaker flex strain relief (near
the plug) and pulling the plug straight out
and away from the circuit board.
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Step 4.

Step 5.

Step 6.

Step 7.

Perform steps 1 through 10 of paragraph b.

Remove the four screws (two on each side)
that secure the controiler carrier to
the frame.

NOTE

Be careful to pull each connector straight out
and away from the mating socket so as not to
bend or break the connector pins.

Disconnect the two bottom flex connectors
by carefully sliding them away from
the synthesizer.

Lift the controller circuit (nearest the bottom
of the radio) away from the radio just enough
to gain access to the connector under
the controller.

Disconnect the connector under the
controller.

Disconnect the two connectors at the top of
the controller.

Lift the controller assembly totally away from
the radio.
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d. Gaining Access to the Controiler
Filexible Circuit

Step 1.
Step 2.

Step 3.

Step 4.

Perform steps 1 through 7 of paragraph c.

Remove the screws that secure the bottom
shield to the top flex carrier.

Along the top edge of the controller
assembly (edge nearest speaker clearance
indentation), gently pry the bottom shieid
away from the top-flex carrier.

Pull the bottom shield compietely away from
the top flex carrier and remove the controller
flexible circuit.

e. Removing the Transceiver Board from the Frame

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Perform steps 1 through 7 of paragraph c.

Remove the four screws that secure the
main back shieid, and remove the shieid.

Unsolder four contacts (two pins and one
frame ground connection) located next to
the screw (back, top-center of transceiver
board), and the antenna ferrule located
on the back, top-left corner of the
transceiver board.

Remove one screw (back, top-center of
transceiver board) that secures the
transceiver board to the frame.

Unsolder and remove the red B+ wire
(controller side of radio) from the On-Off /
volume switch pot.

CAUTION

Always place the On-Off / Volume switch pot
in the 'On’ position before soldering to this
switch, and return to the 'Off' position when
finished soldering.

Step 3.
Step 4.

Step 5a.

Step 5b.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Gently puil the transceiver circuit board
straight out and away from the frame.

f. Removing the Controi-Top Panel Components

Step 1.

Step 2.

Perform steps 1 through 5 of paragraph e.

NOTE

All control-top panel components, except the
antenna jack, are connected on twa flexible
circuits, which are connected together and
shouid be removed as one unit.

Remove the teflon washer(s).

The escutcheon is stuck to the top surface of
the control-top panel with adhesive. Gently pry
one corner of the escutcheon away from the
control-top panel and then peel the escutcheon
completely away. Notice that washer(s) are
stuck on the back side of the escutcheon.

Remoave the hex nut and washer from the
volume potentiometer.

Remove the hex nut and washer from the
frequency switch.

Remove the spanner nut and washer from
the PL switch.

Pry the header (part of volume pot flex assembly)
away from the universal connector pins.

Unsolder the three legs of the LED and pull
the flex away from the legs.

Unsolder and remove the biack wire (ground
wire from header to frame) where it contacts
the frame.

The frequency switch flex connects to the
PTT / B+ flex with five solder tabs located
along the side of the frame near the monitor
popple switches. Unsolder the five contact
tabs, and with "soider- wick”, remove the
solder and separate the two flexes.

NOTE
A capacitor is placed across the last two tabs.

Push the switch shaft(s) until clear of the
mounting holes, and remove the flex circuits
and control-top panel components away from
the frame.

g. Removing the Control-Top Panel and LED

Step 1.
Step 2.

Step 2a.

Step 2b.

Remove the control knob(s) by pulling
straight out and away from the control-
top panel.
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Step 2¢.

Perform steps 1 through 8 of paragraph f.

Unsolder the ground pin of the universal
connector contacting the frame (near the
antenna bushing).

Remove the screw and washer located near
the antenna receptacle.

Gently pull the control-top panel away from
the frame.

Push the LED and rubber boot out of the

control-top panel, and pull the LED out of the
rubber boot.
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h. Removing the Battery Latch

Step 1.
Step 2.

Step 3.

Step 4.
Step 5.

Perform steps 1 through 7 of paragraph b.

Remove the ground contact screw that holds
the negative battery contact. Be careful not
to lose the lockwasher, contact, and rubber
pad (under the contact).

While holding the latch slide, carefully pull
the baseplate assembly away from
the housing.

Carefuily slide the latch out of the housing.

Remove the exposed latch springs.

Il. Removing the PTT / B+ Flex

Step 1.
Step 2.

Step 3.

Step 4.

Perform steps 1 through 7 of paragraph b.

Two corners of the PTT / B+ flex are
soldered to the frame. Remove the soider,
using “solder-wick".

The PTT / B+ flex connects to the frequency
switch flex with five solder tabs located along
the top side of the frame near the PL switch.
Unsolider the five contact tabs, and with
"solder-wick”, remove the solder and
separate the two flexes.

NOTE

A capacitor is placad across the last
two tabs.

Step 2.

Step 3.

Step 4.

Position the base plate and hold it firmly to
compress the springs.

Holding the base plate in piace, install the
negative battery contact, being sure that the
rubber pad is in place in the cup of
the contact.

Reinstail the screw and lockwasher in the
negative battery contact. Tighten the screw
per the "TORQUE AND TOOL SPECIFI-
CATIONS CHART".

b. Reinstailing the PTT / B+ Flex

Step 1.

Step 2.

Step 3.

Step 4.

The PTT / B+ flex is stuck to the frame with
adhesive. Carefully peel the PTT / B+ flex
away from the frame.

4. REASSEMBLY

1. DO NOT attempt to reassemble the radio
without first referring to the "Safe Handling of
CMOS Devices” paragraph in this section of
the manual.

Step 1. Insert the two springs into their proper hales,

. DO NOT attempt to reassemble the radio

without first referring to the approriate VHF or
UHF service manual "TORQUE AND TOOL
SPECIFICATIONS CHART".

. Inspect all O-rings and replace if obvious

damage exists.

Reinstalling the Battery Latch and Base Plate

and replace the slide latch.
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Position the PTT / B+ flex to the frame such
that the five contact tabs line up with the
corresponding tabs on the frequency switch
flex. Note that a little oval hole in the corner
of the flex (near the solder tabs) mates with a
round dot on the frame.

Press the flex to the frame. Note that two
more places, holes in the flex correspond
with dots on the frame.

Resclder the five solder tabs connecting the
PTT / B+ flex to the frequency switch flex.
NOTE

A capacitor is placad across the last
two tabs.

Resolder the two corners of the flex to
the frame.

¢. Reinstalling the LED and Controi-Top Panel

Step 1.

Step 2.

Step 3.
Step 4.

Step 5.

Insert the LED into the rubber boot such that
the flat edge of the LED's base mates with
the flat edge inside the boot.

Insert the LED and boot into the control-
top panel.

Place the control-top panel on the frame.

Reinstall the screw and washer located near
the antenna receptacle, and tighten the
screw per the "TORQUE AND TOOL SPECI-
FICATIONS CHART".

Resolder the ground pin of the universal
connector to the frame.

d. Reinstalling the Control-Top Panel Components

Step 1.
Step 2.

Insert the switch shafts into the proper holes.

Resolder the three LED legs to the frequency
switch flex.
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Step 3.

Step 4.
Step 5.

Step 6.

Step 7.

Step 8.
Step 9.

Step 10.
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Press the volume pot header on to
the corresponding pins of the universal
connector.

Resolder the black ground wire to the frame.

Resoider the five -solder tabs of the
frequency switch flex to the corresponding
tabs of the PTT / B+ flex.

Reinstail the PL switch washer and spanner
nut, and tighten per the "TORQUE AND
TOOL SPECIFICATIONS CHART™.

Reinstall the frequency switch and volume
pot washers and hex nuts, and tighten each
screw per the "TORQUE AND TOOL
SPECIFICATIONS CHART".

Reinstall the escutcheon.

Reinstall the teflon washers on the frequency
switch and volume pot shafts.

Reinstall the switch knobs.

e. Reinstalling the Transceiver Board

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.
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With the frame's backside laying down, and
viewing the transceiver board from the solder
side with the assembly upright, slightly
spread the sides of the frame and slide the
transceiver into the frame.

Turn the unit over and resolder the loose end
of the red B+ wire to the On-Off/Volume
switch pot.

CAUTION

Always piace the On-Off / Volume switch pot
in the 'On’ position before solidering to this
switch, and return to the 'Off position when
finished soldering.

Reinstall one screw (back, top-center of
transceiver board) that secures the
transceiver board to the frame, and tighten
securely.

Resolder four contacts (two pins and one
frame ground connection) located next to
the screw (back, top-center of transceiver
board), and the antenna ferrule contact
(back top-left corner of board).

Press the main back shield (edges over the
frame) flush to the transceiver board.

Reinstall the four screws that secure the
main back shield to the frame, ind tighten

each screw per the "TORQUE AND TOOL
SPECIFICATIONS CHART".

g. Reassembling the Controiler Assembly

Step 1.

Step 2.

Step 3.

CAUTION

Make sure that the flex insuiator is installed
around the controller flex before placing the
controller flex into the carrier.

With the outside surface of the carrier laying
down, and the controlier flex folded over
(shield-to-shield), align the holes in the flex
with corresponding holes in the carrier, and
place the flex into the carrier. Make sure that
the P1 and P2 jack's grooves slide into the
tabs of the carrier. Also, make sure that the
JS jack is seated properly in the carrier.

Align the controller bottom shield to the
controller flex and carrier. In the J5 jack area,
slide the tab of the shield under the slot in
the carrier, and press the bottomn shield into
place (sides of the bottom shield fit inside the
sides of the carrier).

Reinstall the screws that secure the bottom
shield to the controller carrier, and tighten
each screw per the "TORQUE AND TOOL
SPECIFICATIONS CHART".

g. Reinstailing the Controiler Assembly

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

——————— NOTE

Be careful to push each connector straight
into the mating socket so as not to bend or
break the connector pins.

Reconnect the two top flex connectors, firmly
seating both plug / jack connections.

Reconnect the connector under the controller,
firmly seating the piug / jack connection.

Press the controller into place (inside of
frame sides).

Reconnect the two bottom flex connectors,
firmly seating both piug / jack connections.

Reinstall the four screws (two on each side)
that secure the controller carrier to the frame,
and tighten each screw per the "TORQUE
AND TOOL SPECIFICATIONS CHART".

Reinstall front .shield (shield edges fit inside
the frame).
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Step 7. Reinstall the screw that secures the front
shield to the controller carrier, and tighten
the screw per the "TORQUE AND TOOL
SPECIFICATIONS CHART".

h. Final Reassembiy

Insert the internal radio unit into its housing,
and tighten the two screws on the baseplate
per the "TORQUE AND TOOL SPECIFi-
CATIONS CHART".

Step 1.

Reconnect the speaker / microphone
connector, being careful to push the
connector straight into the mating socket so
as not to bend or break the connector pins.

Step 2.

Step 3. Reinstall the front cover.

Reinstall the two screws on the bottom of the
radio (baseplate corners), and tighten the
screws per the "TORQUE AND TOOL
SPECIFICATIONS CHART".

Step 4.

Reinstail the two screws that secure the front
cover to the housing, and tighten each
screws per the "TORQUE AND TOOL
SPECIFICATIONS CHART".

Step 5.

Step 6. Reinstall the antenna.

Step 7. Reinstall the battery.

5. SAFE HANDLING OF CMOS DEVICES

Complementary metal-oxide semiconductor
(CMOS) devices are used in the radio. While
the attributes of CMOS are many, their characteristics
make them susceptible to damage by electrostatic or
high voltage charges. Damage can be latent, resulting
in failures occurring weeks or months later.
Therefore, special precautions must be taken to
prevent device damage during disassembly,
troubleshooting, and repair. The following handling
precautions are mandatory for CMQOS circuits, and are
especially important in low humidity conditions.

a. All CMOS devices must be stored or transported in
conductive material so that all exposed leads are
shorted together. CMOS devices must not be
inserted into conventional plastic "snow" or plastic
trays of the type that are used for storage or
transportation of other semiconductor devices.
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b. All CMOS devices must be placed on a grounded
bench surface and the technicians must ground
themselves prior to handling the devices. This is
done most effectively by having the technician
wear a conductive wrist strap in series with a 1M
ohm resistor to ground.

c. Do not wear nylon clothing while handling
CMQS circuits.

d. Do not insert or remove CMOS devices with power
applied. Check all power supplies to be used for
testing CMOS devices, and be certain that there
are no voltage transients present.

e. When straightening CMOS device leads, provide
ground straps for the apparatus used.

f. When standing, use a grohnded soldering iron.

g. All power must be tumned off in a system before
printed circuit boards containing CMOS devices
are inserted, removed, or soldered.

6. REPAIR PROCEDURES AND TECHNIQUES

a. Parts Replacement and Substitution

Special care should be taken to be as certain as
possible that a suspected component is actually the
one at fault. This special care will eliminate
unnecessary unsoldering and removal of parts, which
could damage or weaken other components or the
printed circuit board itssilf.

When damaged parts are replaced, identical parts
should be used. If the identical replacement
component is not locally available, check the parts list
for the proper part number and order the component
from your service center.

b. Rigid Circuit Boards

The radio uses bonded muiti-layer  printed
circuit boards. Since the inner layers are not
accessible, some special considerations are required
when soldering and unsoldering components. The
printed through holes may interconnect multiple layers
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of the printed circuit. Therefore, care should
be exercised to avoid pulling the plated circuit out of
the hole.

When soldering near the module socket pins, use
care to avoid accidentaily getting solder in the socket.
Also, be careful not to form solder bridges between
the module socket pins. Closely examine your work
for shorts due to solder bridges. When removing
modules with metal enclosures, be sure to desolder
the enclosure ground tabs as well as the module pins.

c. Flexibie Circuits

The flexible circuits are made from a different
material than the rigid boards, and different
techniques must be used when soidering. Excessive
prolonged heat on the flexible circuit can damage the
material. Avoid excessive heat and excessive
bending. -

To replace a component on a flexible circuit, grasp
the edge of the flexible circuit with seizers near the
part to be removed, and pull gently. Apply the tip of the
soldering iron to the component connections while
pulling with the seizers. Do not attempt to puddle out
components. Prolonged application of heat may
damage the flexible circuit.

7. TEST EQUIPMENT AND SERVICE AIDS

The following paragraphs describe the test
equipment and service aids required for maintaining
the radio.

Refer to Figure 1 for an illustration of trouble-
shooting, test equipment, and programming set-up.

TEST 80X
ATX-40058

m[ | SEAVICE MONITOR
OR COUNTER
TRANSMIT
T }—{ e
BNC

RECEIVE
IX_["AUDIO GENERATOR

BATTERY RADIO
ELIMIMATOR

RATL42288

PROGRAM/TEST CABLE
ATK-4205A

RIB
RLN4008B

[E=NB POWER SUPPLY
0280357A57 (120 V)

0180358456 (220 V)
EPN4Q40A (240 V)

oL { SINAD METER
AC YOLTMETER

[ ——
COMPUTER INTERFACE
CABLE

30-80369871
30-30369872 (18M “"AT™ ONLY)

MAEPF-18980-A

Figure 1. Troubleshooting, Test Equipment, and Programming Set-Up Detail
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a. Recommended Test Equipment

CQP8000, MAINTENANCE

The list of equipment contained in Table 2 includes all the test equipmet required for servicing two-way

portable radios.

Table 2. Test Equipment

DESCRIPTION CHARACTERISTICS APPLICATION
Digital Muitimeter Two meters recommer.ded
for ac/dc voitage and
current measuremar:ts
Audio Oscillator 67 to 161.4Hz tones Used with service monitor for

injection of PL tones

AC Voltmeter

1imV to 300V, 10-Megohm

Power Cabie for Meter input impedanca Audio voitage measurements
Test Leads for Meter

Dual-Trace 20MHz bandwidth Waveform measurements
Oscilloscope 5mV/em - 20V/iem

Watt Meter 50-ohm, +5% accuracy Transmitter power output
Plug-in Element 10 Watts, maximum measurements

RF Dummy Load 0-1000MHz, 300W

RF Millivoit Meter

100mvV to 3V rf
10kHz to 1.2GHz

RF level measurements

SINAD Meter

Receiver sensitivity
measurements

DC Power Supply

0-20Vdc, 0-5 Amps
current limited

Bench supply for 7.5Vdc

SELECT S
Encoder/ODecoder

Encodes and decodes
681-2800Hz tones

SELECT 5 Signalling
testing and measurements

61.719-E3
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CQP8000 SERIES

TOOLS
SERVICE INSTRUMENT PROGRAMMING
\ND SOFTWARE EQUIPMENT

TOOLS

SDEN4004A CONTROLLER FLEX EXTENDER FIXTURE
Allows access to all electrical points on the CQP8000 Controller
Flex and the interior of the RF board for troubleshooting
purposes. The Controller Flex is removed from the flex carrier
assembly and then externally mounted on the fixture’s P.C.
board. Electrical interconnect between the fixture and the radio
RF board is provided through two ribbon cables.

o

61.527-E5

Bee
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CQP8000 SERIES

TOOLS

TEST AND
PROGRAMMING
EQUIPMENT

01-80370B92 CONTROLLER FLEX HOLD DOWN FIXTURE
Provides a secure mount for the CQP8000 Controller Flex when
removing and replacing IC chip carriers and chip components
using the RSX-4057A 1C Removal/Reflow Station.

RTR-1500B INFRA RED REWORK STATION
Used for removal of surface mounted devices.

ANTI-STATIC PROTECTION MATERIAL
Used during all radio assembly and disassembly procedures.

95D5042-00 3-layer laminated table mat 0.6 x 1.2 m with grounding wire and
connector.
95D5045-00 Wrist strap with coil cord.

61.527-E5 2/8



RSX-4043A

55-05717E01

66-80370B95

66-80321B86

66-05106N01

CQP8000 SERIES

TOOLS

TEST AND
PROGRAMMING
EQUIPMENT

TORQUE SCREWDRIVER
Handle for bits:

S o A

723

© ® O

- bits described below:

HExSOCKET BIT (1)
Removes nuts on volume and rotary switch.

SPANNER BIT (@)
For use on toggle switch spanner nut.

pHILIPS BIT ()
For removal of radio screws.

TUNING TOOL
For use on tunable coils and potentiometers.

61.527-E5
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CQP8000 SERIES

TOOLS

TEST AND
PROGRAMMING
EQUIPMENT

TEST EQUIPMENT

RTK-4205A PROGRAMME TEST CABLE

Connects radio to RTX-4005B Test Box and RIB for programming and
testing of the CQP8000 radios.

RTL-4226B BATTERY ELIMINATOR

Replaces the battery pack during radio servicing of all CQP8000
radio models. The power supply input is overvoltage protected to
12 V DC maximum supply voltage. Reverse supply polarity
protection and input fuse protection are also provided. .
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CQP8000 SERIES

TOOLS

TEST AND
PROGRAMMING
EQUIPMENT

15-80384B40 BATTERY ADAPTER

RTX-4005B

Replaces the radio housing during servicing of all CQP8000
radio models. The Battery Adaptor is screw mounted to the base
of the radio frame providing an easy slide on mount for a

battery or the RTL-4226B Battery Eliminator. With the Battery
Adaptor in place, electrical test points located on the back of
the CQP8000 radio RF board are accessible.

PORTABLE TEST SET

Provides the capability for testing many transmitter and

receiver functions. Transmitter modulation and keying can be
simulated and receiver parameters can be tested without opening
the radio. The Test Set is used in conjunction with the
RTK-4205B Program/Test Cable.

N AC/DC M Augiain o
N N
\";l‘;lluﬂllgy

x4 -~
st g

61.527-E5
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) - CQP8000. SERIES

TOOLS

TEST AND
PROGRAMMING
EQUIPMENT

PROGRAMMING EQUIPMENT

01-80353A74 RADIO INTERFACE BOX (RIB)

Voltage level shifter to enable communications between the radio
and the computer’'s RS232 Serial Communications Adaptor.

30-80369B71/ COMPUTER INTERFACE CABLES
30-80369B72 Used to Connect the computer’s Asynchronous Serial

Communications adapter to the RIB (RLN4008B). Use B72 for the
IBM PC AT. All other IBM models use B71.
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0280357A57

0180358A56

EPN-4040A

SDPN4006A

SDPN4005A

SDLN4010A

CQP8000 SERIES

TOOLS

TEST AND
PROGRAMMING
EQUIPMENT

POWER SUPPLY FOR RIB
120 V US Plug.

POWER SUPPLY FOR RIB
220 V European Plug.

POWER SUPPLY FOR RIP
240 V UK Plug.

POWER SUPPLY FOR RIB SDLN4010A
220 V European Plug.

POWER SUPPLY FOR RIB SDLN4010A
240 V UK Plug.

RADIO INTERFACE BOX (RIB)

Voltage level shifter to enable communications between the radio
and the computer’'s RS232 Serial Communications Adaptor.

For programming purposes only. Fixed interface cables.

61.527-E5
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NKN-6376A

0180358A59

EVN-4210A

82-02000F04

8314.8801

CQP8000 SERIES

TOOLS

TEST AND
PROGRAMMING
EQUIPMENT

CLONING CABLE

Allows a CQP8000 radio to be duplicated from a Master radio by
transferring programmed data from one radio to another. The Cloning
Cable is non-polarized and has a thumb screw mounted connector at
each end, allowing for easy connect/disconnect.

ANi PROGRAMMING TOOL
Used on DTMF ANI options to program ANI codes.

PROGRAM KIT

Containing programmer manual and 5 1/4" program disk. For changing
the CQP8000 frequencies, options, and electronically tunable
parameters.

5 1/4" PROGRAM DISK
For changing frequencies, options and electronically tunable
parameters (same as contained in program kit EVN-4210A).

PROGRAMMER MANUAL
For use with the two above program disks.

61.527-E5
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TORQUE AND TOOL SPECIFICATIONS CHART

CQP8000
RETIGHTEN CHAPT. 10,
WITH RSX-4043A VoL 2 DIA.
TORQUE TORQUE M405.480
SCREWDRIVER IN N/METER| EXP.VIEW
DESCRIPTION SIZE PART NUMBER |QTY.| AND BIT NO. INT'L. NUMBER
Control Top
Antenna Bushing Spanner 0205765L02 | 1 6680370890 1.36 22
Volume Pot Nut 0.75x8x1.6| 0205629L01 | 1 5505717E01 0.57 17
Freg. Switch Nut 0.75x8x1.6| 0205629L01 | 1 5505717E01 0.57 17
Toggle Switch Spanner 020516Q01 1 6680370895 0.45 19
Control Top Screw 4-40x3/16"| 0300136785 | 1 6680321B79 0.57 6
Housing
Battery Contact Screws 2-56x5/32"| 0300139982 | 2 6680321886 0.34 45
Bottom Front Cover Screws 2-56x1/4" | 0300140041 | 2 6680321886 0.34 87
Baseplate to Frame Screws 4-40 0305941K01 | 2 6680321B79 0.57 49
(captive)
Front Cover Post Screws 4-40x5/16"| 0305137Q01 | 2 6680321879 0.57 52
Controller
Front Shield Screw 2-56x7/16"| 0300140484 | 1 6680321886 0.23 35
Bottom Screw 2-56x5/16"| 0300138620 | 1 6680321886 0.34 67
Controller to Frame Screws 2-56x1/8" | 0300140369 | 4 6680321886 0.23 35
RF Board
Back Shield Screws 2-56x5/16"| 0300136772 | 4 6680321886 0.34 65
RF Board Screw 2-56x1/8" | 0300136772 | 1 6680321B86 0.34 not shown
PA Heatsink to PCB (VHF,2-W) 2-56x3/16"| 0300136771 2 6680321B86 0.34 15
PA Heatsink to PCB (VHF,5-W) 2-56x3/16"| 0300136771 1 6680321886 0.34 15
PA to Heatsink (VHF,2-W) 2-56x5/32"| 0300139685 | 1 6680321B86 0.34 101
PA to Heatsink Nut (VHF,5-W) 1/4 1 0.57 not shown
PA Heatsink to PCB (UHF) 2-56x3/16"| 0300136771 | 2 6680321B86 0.34 15
Synthesizer Casting Screw 2-56x3/16"| 0300136771 | 2 6680321B56 0.45 15
Front Cover
Speaker/Mic Tab Screws 2-56x5/32"| 0300139982 | 4 6680321B86 0.34 45
61.614-E3 -1- 61.614-E3



DISASSEMBLY PROCEDURE

CQP8000

1. Turn off the radio

by rotating the on/off-volume control knob fully counter clockwise until you hear a
click. Remove the universal connector cover or any accessory connected to the radio
before beginning disassembly.

On/Off/Volume
Control

2. Remove the battery:
While pushing the spring-loaded battery latch towards the top of the radio, slide the
battery away from.the latch, removing # from the baseplate on the bottom of the radio.

61.605-E2

g Removal

‘/ Direction
— Insertion
Direction
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DISASSEMBLY PROCEDURE CQP8000

3. Remove the two screws from the back of the radio.

4. Remove the two screws on the bottom of the radio (baseplate corners).
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DISASSEMBLY PROCEDURE CQP8000

5. Loosen the two captive screws on the bottom of the radio,
(middle of each end of baseplate).
Do not completely remove the captive screws from the baseplate.

6. Lift the front cover from the radio housing
being carefui not to puil against the speaker/microphone wires.

7. Disconnect the speaker/microphone connector
from the controller flex by grasping the microphone flex (near the plug) and pulling the
plug straight out and away from the circuit board.

61.605-E2 -3- 61.605-E2



DISASSEMBLY PROCEDURE CQP8000

8. Remove the frame assembly
with a thumb and forefinger, grasp the antenna at its base and pull lightly to remove
the frame assembly from the radio housing. Do not press the PTT switch during removal.

9. Remove the screw that secures the front shield.
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DISASSEMBLY PROCEDURE CQP8000

10. Remove the front shield
by pulling it straight out and away from the radio.

11. Remove the controller circuit as follows:
Remove the 4 screws (2 on each side) that secure the controller to the frame.

61.605-E2

NOTE
Be careful to pull each connector straight out and away from the mating
socket so as not to bend or break the connector pins.
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DISASSEMBLY PROCEDURE CQP8000

- Disconnect the 2 bottom flex connectors by carefully sliding them away from the bottom of
the radio.

- Lift the controller circuit (nearest the bottom of the radio) away from the radio just
enough to gain access to the connector under the controller.
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DISASSEMBLY PROCEDURE CQP8000

- Disconnect the connector under the controller.

- Disconnect the 2 connectors at the top of the controller.

CAUTION
REFER TO "CMOS" PRECAUTIONS, PART OF SAFETY INFORMATION SECTION

- Lift the controller totally away from the radio.

Controller flex

Cover

Transceiver Transceiver
Chip-side Component-side

NOTE
Refer to the Exploded View Diagram if further disassembly is necessary.
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DISASSEMBLY PROCEDURE CQP8000

12. Assemble the radio in the reverse order of disassembly, making certain:

- to avoid damage to the flex circuits, connectors, and connector pins when reinserting the
controller.

- not to depress the PTT switch when sliding the circuit board back into the housing.

CAUTION
Inspect the frame O-ring and control head O-ring. Replace if obvious damage exists.
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RADIO FUNCTIONAL TESTS

a) Alignment VHF & UHF
b) Test & Programming Set-up
c) Troubleshooting

d) Cloning Procedure

CHAPTER 8
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RADIO FUNCTIONAL TESTS (@ 10 Vdc)

CQP8000

TRANSMITTER PERFORMANCE

TEST SERVICE MONITOR RADIO TEST BOX COMMENTS
REFERENCE | Set to POWER MONITOR, | Set to channel PTT Continuous | Frequency error=
FREQUENCY | FREQ.ERROR;frequency | corresponding to (during per- <450 Hz (vhf)
to radio transmit frequency of test formance check) | <750 Hz (uhf)
frequency; input to
RF IN/OUT
RF POWER Same as above, except | Set to channel PTT Continuous | RF power output >
ouT set monitor to corresponding to (during per- published specs for
measure POWER frequency and power | formance check) | channel under test.*
level under test.
VOICE Same as above, except ! Set tg channel Press radic's PTT
MODULATION | set monitor to corresponding to switch and say “four®
measure DEVIATION frequency and power loudly into mic.
level under test. Deviation should be
>4.0 kHz and <5.0 kHz
RECEIVER PERFORMANCE
TEST SERVICE MONITOR RADIO TEST BOX COMMENTS
RATED AUDIO| Set to GENERATOR; Set to open | Speaker selector on |Verify that audio is
frequency to radio receive | squelch position "A";switch |present; adjust radio
frequency;1l mV RF output; to load. volume control to read
1 kHz modulation; 3 kHz 3.7 to 3.9 Vac on
deviation DVM.
12 dB SINAD| Same as above,except set Set to open |Set to speaker load [Reduce RF level to
monitor to measure squelch achieve 12 dB SINAD;
SINAD RF Tevel <published
specs.

Note: Tests should be performed with Test Box RTX-4005 and associated Test Cable RTK4203.

* RF power levels can be different for each individual channel.
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CHAPTER 8a

ALIGNMENT VHF
ALIGNMENT UHF
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ALIGNMENT

CQP8000 - VHF

THIS RADIO HAS BEEN FACTORY ALIGNED AND DOES NOT REQUIRE ANY ADJUSTMENTS.
Realignment may be required if components are replaced or have aged, or if any
transmitter/receiver frequencies are changed. If it is necessary to realign the radio, perform

the following procedures:

1.  When using the RTX-4005 test box, place the MP PL switch in the OFF position.

2.  Remove the battery and front cover as described in the "DISASSEMBLY PROCEDURE".

3. Refer to the Test Set-Up Detail and connect the test equipment and Programmer/Tuner to the
radio as illustrated.

4. Connect a DC power supply to the battery eliminator and attach the battery eliminator to
the radio.

5. Adjust the power supply for 10.0 VDC. Set current limit to 2.0 A.

»

Turn the radio off then on to reinitialise the radio.

7. Frequency Adjust (Synthesizer). Terminate the program/test cable (RTK-4205), RF lines
(pins 10 and 12), through a 30 dB pad to a frequency counter or service monitor. Set the
radio’s frequency switch to any channel. Key the radio using the external PTT switch.
Compare the frequency reading on the counter (or service monitor) to the customer
frequency assigned to that channel. The frequency difference should be less than +750 Hz.
Adjust R129 if the frequency difference is more than +750 Hz.

8. Perform either the "RECEIVER ALIGNMENT" procedure or "TRANSMITTER ALIGNMENT"
procedure as required.

TEST SET-UP DETAIL

SERVICE MONITOR |
OR COUNTER

30 dB PAD [ WATTMETER |

RF GENERATOR |

DATA

BATTERY
ELIMINATOR

BUSY| PROGRAMMER/
TUNER
GND| UNE

TESTBOX [ AUDIO GENERATOR |

Rx
RTX-4005
PROGRAM/TEST 1' SINAD METER l

CABLE ~ ———
RTK-4205 '——=—{ AC VOLTMETER
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ALIGNMENT CQP8000 - VHF

TRANSMITTER ALIGNMENT

PFELIM INARY ADJUSTMENTS:

1.

2

Terminate the programvtest cable (RTK-4205), RF lines (pins 10 and 12), to a power meter
through a 30 dB pad.

Make all measurements at the Program Test Cable (pins 10 and 12), with radio keyed through
the external PTT switch.

Program new customer frequencies (if necessary)

POWER OUTPUT ADJUSTMENTS:

STEP ADJUST I FOR | usine | NOTE

1 Check power output on all channels.
NOTE: You must dekey before changing channels for the synthesizer to change
frequencies. Set the frequency switch to the channel with the lowest output power

2 C120 P.A.Trimmer | Maximum power RF Wattmeter | Reading should be greater than
capacitor output with least |[and Ammeter | rated RF power output, with
(on U102) current drain current drain less than 800 mA

(2-W-Models), or less than
1625 mA (5-W-Models.)

Note: Two possible peaks,
choose peak with least current
drain. Adjust from component
side.

3 Check remaining | Same power and RF Wattmeter
channels current readings |and Ammeter
obtained in STEP 2

4 Repeat steps 1 through 3 if necessary.

DEVIATION ADJUSTMENT

1.

2.

Terminate the program/test cable (RTK-4205) through a 30 dB pad to a service monitor (or
deviation meter).

Place the METER SELECTOR switch on the RTX-4005 test box to the MIC position. Insert a

1 kHz tone at the AUDIO IN port of the test box. Use an AC voltmeter to monitor the

voltage at the AC/DC METER port of the test box. Using the PTT switch on the RTX-4005 box
to key the radio, adjust the level of the 1 kHz tone until 45 mV is present at the

AC/METER port. Dekey the radio.

Connect the program/test cable to the Radio Interface Box (RIB). Use the Programmer/Tuner
to read the radio.

If the radio requires’a change in frequency or options, make the appropriate changes to
the personality file and program the radio.

Enter the RADIO ALIGNMENT and SERVICE AIDS menu from the main menu. Select the TUNE
CHANNEL option.
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ALIGNMENT CQP8000 - VHF

6. Set the frequency switch on the radio’s control top for the channel to be adjusted.
7. Proceed to the VCO MODULATION LEVEL position of the TUNE CHANNEL screen.
8. Press and hold down the PTT switch on the RTX-4005 to continuously key the radio.

9. Press the * keys to tune for a peak deviation as shown in the table below for the radio’s
appropriate channel spacing.

10. Release the PTT switch on the RTX-4005 to dekey the radio.

11. Proceed to the REF OSCILLATOR LEVEL position ofAthe TUNE CHANNEL screen.
12. Disconnect the 1 kHz tone from the AUDIO IN port on the RTX-4005.

13. Press and hold down the PTT switch on the RTX-4005 to continuously key the radio.

14. Press the *+ keys to tune for a peak deviation as shown in the table below for the radio’s
appropriate channel spacing.

15. Release the PTT switch on the RTX-4005 to dekey the radio.

16. Reconnect the 1 kHz tone to the AUDIO IN port of the RTX-4005.
17. Repeat steps 6-16 for all channels to be tuned.

18. Exit from the TUNE CHANNEL menu and program the radio.

19. With the 1 kHz tone applied, check the total transmit deviation to the range shown in the
table below. Repeat the above procedure to retune any of the channels if necessary.

20. The programmer disables normal transmit (5-tone or PL encode) while on the REF OSCILLATOR
LEVEL operation, and forces the radio to encode 30 Hz PL regardless of radio settings.

21. If any changes to the deviation levels were necessary, the radio must be reprogrammed.

f__————_ —— —
CH SPACING VCO MODULATION REF MODULATION
STEP 9 STEP 19 STEP 14 |

25 kHz 4.5-4.8 kHz 4-5 kHz 670-730 Hz
20 kHz 3.5-3.8 kHz 3.2-4 kHz 590-650 Hz
12.5 kHz 2.25-2.40 kHz 2-2.5 kHz 300-350 Hz

NOTE

While in the TUNE CHANNEL Screen, changes to the deviation settings are
made in the radio’s RAM. If the radio is dekeyed during the deviation
adjustment, the radio’s original information will be returned to RAM.

To place the programmer settings back into RAM, press either the ENTER,
+, or - key.
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ALIGNMENT CQP8000 - VHF

DEVIATION ADJUSTMENT DTMF RADIOS

1.  Follow the deviation procedure detailed above, but in step 14, adjust for the VCO
MODULATION LEVEL as shown in the table below for the radio’s appropriate channel spacing.

2.  Press the number 1 key on the DTMF pad and continuously key the radio using the radio’s
PTT switch. Adjust R709 for the deviation defined in the table below for the radio’s
appropriate channel spacing.

CH.SPACING STEP 1 STEP 2
25 kHz 4.7-4.9 kHz 3.0-3.2 kHz
20 kHz 3.7-3.9 kHz 2.4-2.6 kHz
1.5-1.7 kHz

12.5 kHz 2.35-2.45 kHz

NOTE

DTMF memory is volatile. If the battery is left off for more than 2
minutes the memory will be erased.

61.627-E2 -4- 61.627-E2



ALIGNMENT CQP8000 - VHF

RECEIVER ALIGNMENT

PRELIMINARY ADJUSTMENTS:

1. The receiver is factory tuned to operate over the entire bandsplit and should not need
retuning. Perform the "Receiver Check” to determine if “RECEIVER ALIGNMENT" (tuning any
portion of the receiver) is necessary.

2 Connect the program/test cable (RTK-4205) to the Radio Interface Box (RIB). Use the
Programmer/Tuner to read the radio.

3. When using the RTX-4005 test box, place the AUDIO OUT switch in the B position to set for
proper speaker loading. Place the meter selector in the AUDIO PA position for receiver
tests.

4. Connect the RF cable of the test cable to an RF generator or service monitor.

RECEIVER CHECK:
1. Use the Programmer/Tuner to program for new customer frequencies, if necessary.

2. Set the RF generator (or service monitor) for the appropriate frequency at a 1 mV level
with a 1 kHz tone modulated at 3 kHz deviation.
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potentiometer (R140) for an AC voltmeter reading of 4.47 Vrms.
4. Connect a SINAD meter to the AC/DC METER port of the RTX-4005.

5. Reduce the RF level until 12 dB of SINAD is obtained; record the RF level reading. Depress
the monitor button while taking this measurement to ensure that the radio is not
squelched. Also temporarily disconnect the test cable from the RIB to ensure that computer
noise does not affect the measurement.

6. Perform SINAD measurement on all channels.
7.  If the RF level required to produce 12 dB SINAD is 0.40 mVor less, DO NOT REALIGN THE

RECEIVER; instead, proceed directly to “Squelch Sensitivity/Check Adjustment.” If the RF
required to produce 12 dB SINAD is greater than 0.25 mV, perform the "Receiver Alignment."
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ALIGNMENT CQP8000 - VHF

2 WATT RADIOS |

M405.492
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ALIGNMENT CQP8000 - VHF

RECEIVER ALIGNMENT BACK END:

DO NOT PERFORM RECEIVER ALIGNMENT UNTIL THE "RECEIVER CHECK" HAS BEEN
PERFORMED.

NOTE

The receiver back end coils L8, L7, and L8, and the receiver front end
coils L1, L3, L4 and L5 are factory tuned to cover the entire bandsplit
and should not need retuning. Should the RF amp, mixer, crystal filters,
i-f module, or accompanying parts need replacing, it may be necessary to
perform the following tuning procedure:

M1 METERING POINT LOCATION (CONTROLLER)

olO 0O o
M1
A (CONTROLLER)
E;‘ 0
IR C120

[M405.515]

BACK END

1. Remove the radio from its housing as described in the "DISASSEMBLY PROCEDURE," then remove
the backplane shield (exploded view item #74).

2. Attach the battery adapter to the radio frame, then attach the battery eliminator to the
battery adapter.

3. Selecting any one of the customer frequencies, adjust the RF generator or monitor for the
appropriate frequency. Then, place the radio front side down so that the solder side (side
2) of the PC board is facing up.

4. Tune coils L6, L7, and L8 flush with the solder side of the PC board.

5.  With an AC voltmeter, monitor M1 on the solder side of the PC board. Set the AC voltmeter
to the -40 dB scale, and adjust the RF level so that the voltage can be monitored at M1.
During the following procedure, adjust the RF level to keep the AC voltage at M1 within
the -40 dB scale.

6. Peak coils L6, L7, and L8 (in that order) for maximum AC voltage at M1.

7.  Perform the "Receiver Check" procedure, then repeat steps 4-6 of the “Back End" procedure
if necessary.

NOTE

Perform the following procedure only if the radio fails the receiver back
end alignment have been performed. The radio should already be removed
from the housing.

@
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ALIGNMENT CQP8000 - VHF

NARROW BANDWIDTH (6 MHz OR LESS)

8.

9.

10.

11.

12.

13.

14.

Tune coils L1, L3, L4, and L5 flush with the solder side (size 2) of the PC board.

Set the radio to the highest customer receive frequency, then adjust the RF generator or
service monitor for the appropriate frequency.

With an AC voltmeter, monitor M1 on the controller flex. Set the AC voltmeter to the

-40 dB scale and adjust the RF level so that the AC voltage can be read at M1. During the
following procedure, adjust the RF level to keep the AC voltage at M1 within the -40 dB
scale.

Adjust L3, then L5 for the maximum AC voltage level at M1.

Set the radio to the lowest customer receive frequency, then adjust the RF generator or
service monitor to the appropriate frequency and level.

Adjust L4, then L1 for the maximum AC voltage level at M1.

Perform the "Receiver Alignment (Back End)" procedure and then the “Receiver Check."

WIDE BANDWIDTH (GREATER THAN 6 MHz)

15.

16.

17.

18.

19.

21.

23.

Tune coils L1, L3, L4, and L5 flush with the solder side (side 2) of the PC board.

Use the Programmer/Tuner to program the receiver frequency for 147.125 +0.1 MHz for low
spiit radios (136 - 151 MHz), or 158.125 +0.1 MHz for mid split radios (146 - 162 MHz), or
170.125 +0.1 MHz for high split radios (157 - 174 MHz). If interference is present,

program for receive frequency as close to the desired frequency as possibie.

Adjust L3, then L5 for the maximum AC voltage level at M1. Select the peak where the slugs
of the coils are clgsest to the solder side of the PC board.

Use the Programmer/Tuner to program the receiver frequency for 161.975 +0.1 MHz for mid
split radios (146 - 162 MHz), or 173.975 +0.1 MHz for high split radios (157 - 174 MHz).

Adjust L4 for the maximum AC voltage level at M1. Select the peak where the slug of the
coil is closest to the solder side of the PC board.

Use the Programmer/Tuner to program the receiver frequency for 136.125 +0.1 MHz for low
split radios (136 - 151 MHz), or 146.125 +0.1 MHz for mid split radios (146 - 162 Mhz), or
157.125 +0.1 MHz for high split radios (157 - 174 MHz).

Adjust L1 for the maximum AC voltage level at M1. Select the second peak where the slug of
the coil farthest from the solder side of the PC board.

Program the radio back to the original customer receiver frequencies.

Perform the "Receiver Alignment (Back End)" procedure and then the "Receiver Check."”
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SQUELCH SENSITIVITY CHECK/ADJUSTMENT

1.  Use the Programmer/Tuner to read the radio, then proceed to the RADIO ALIGNMENT and
SERVICE AIDS menu from the main menu. Next, select the TUNE RADIO operation.

2. Set the frequency switch for the channel determined to have the poorest sensitivity on the
“Receiver Check." Place the decode select switch to the carrier squelch position.

3. Connect an AC voltmeter to the AC/DC METER port of the RTX-4005.

4. Set the RF generator or service monitor for the appropriate frequency and no modulation.
Reduce the RF level to a minimum, then turn the RF off.

5. Depress the monitor button on the side of the radio and adjust the noise level for
2.2 Vrms. Make a note of the level on the dB scale. This will be the reference level for
quieting measurements.

6. Proceed to the TONE SQUELCH position in the TUNE RADIO screen.

7.  Turn the RF of the generator or service monitor on at the minimum possible level. Increase
the RF level until squelch break occurs. Note the quieting level at squelch break. If
squelch break occurs between 7 and 12 dB of quieting proceed directly to the carrier
squelch check in step 10. If the quieting level is not within the 7 to 12 dB range,
continue on with step 8.

8. Press the £ key to adjust the tone squelch setting to 0. Adjust the RF level for 8 dB of
quieting.

9. Holding the RF level constant, press the + key to increment the tone squelch setting one
step at a time until the radio squelches. This will be the tone squelch setting.

10. Proceed to the CARRIER SQUELCH position in the TUNE RADIO screen.
11.  Adjust the tone squelch to the same value used for the carrier squelch setting.
12. Exit from the RADIO ALIGNMENT and SERVICE AIDS menu.

13. If the squelch settings required modification, program the radio.
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ALIGNMENT

CQP8000 - UHF

THIS RADIO HAS BEEN FACTORY ALIGNED AND DOES NOT REQUIRE ANY ADJUSTMENTS.

Realignment may be required if components are replaced or have aged, or if any
transmitter/receiver frequencies are changed. If it is necessary to realign the radio, perform
the following procedures: :

1.

2

When using the RTX-4005 test box, place the MP PL switch in the OFF position.
Remove the battery and front cover as described in the “DISASSEMBLY PROCEDURE".

Refer to the Test Set-Up Detail and connect the test equipment and Programmer/Tuner to the
radio as illustrated.

Connect a DC power supply to the battery eliminator and attach the battery eliminator to
the radio.

Adjust the power supply for 10.0 VDC. Set current limit to 2.0 A.

Turn the radio off then on to reinitialise the radio.

Frequency Adjust (Synthesizer). Terminate the program/test cable (RTK-4205), RF lines

(pins 10 and 12), through a 30 dB pad to a frequency counter or service monitor. Set the
radio’s frequency switch to any channel. Key the radio using the external PTT switch.
Compare the frequency reading on the counter (or service monitor) to the customer
frequency assigned to that channel. The frequency difference should be less than + 1250 Hz.
Adjust R120 if the frequency difference is more than + 1250 Hz.

Perform either the "RECEIVER ALIGNMENT" procedure or "TRANSMITTER ALIGNMENT"
procedure or both procedures as required.

TEST SET-UP DETAIL
ERVICE MONITOR

20de P40 OR COUNTER
30 dB PAD [ WATTMETER |

RF GENERATOR |

DATA
AATTERY BUSY| PROGRAMMER/
ELIMINATOR o
GND
| | TESTBOX AUDIO GENERATOR |
Rx
PROGRAM/TEST RTX-4005 j' SINAD METER I

CABLE ~ ———
ATK-4205 LAC VOLTMETER
M405.486
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ALIGNMENT CQP8000 - UHF

TRANSMITTER ALIGNMENT

PRELIMINARY ADJUSTMENTS:

1.

2.

Terminate the program/test cable (RTK-4205), RF lines (pins 10 and 12), to a power meter
through a 30 dB pad.

Make all measurements at the Program Test Cable (pins 10 and 12), with radio keyed through
the external PTT switch.

Program new customer frequencies (if necessary)

POWER OUTPUT ADJUSTMENTS:

STEP ADJUST | FOR | using | NOTE

1 Check power output on all channels.
NOTE: You must dekey before changing channels for the synthesizer to change
frequencies. Set the frequency switch to the channel with the Towest output power

2 C120 P.A.Trimmer | Maximum power RF Wattmeter | Reading should be greater than
capacitor output with least |and Ammeter |rated RF power output, with
(on U102) current drain current drain less than 890 mA

(2-W-Models), or less than
1615 mA (4-W-Models.)

Note: Two possible peaks,
choose peak with least current
drain. Adjust from component
side.

3 Check remaining | Same power and RF Wattmeter
channels current readings |and Ammeter
obtained in STEP 2

4 Repeat steps 1 through 3 if necessary.

DEVIATION ADJUSTMENT

1.

2

Terminate the program/test cable (RTK-4205) through a 30 dB pad to a service monitor (or
deviation meter).

Place the METER SELECTOR switch on the RTX-4005 test box to the MIC position. Insert a

1 kHz tone at the AUDIO IN port of the test box. Use an AC voltmeter to monitor the

voltage at the AC/DC METER port of the test box. Using the PTT switch on the RTX-4005 box
to key the radio, adjust the level of the 1 kHz tone until 45 mV is present at the

AC/METER port. Dekey the radio.

Connect the program/test cable to the Radio Interface Box (RIB). Use the Programmer/Tuner
to read the radio.

If the radio requires a change in frequency or options, make the appropriate changes to
the personality file and program the radio.

Enter the RADIO ALIGNMENT and SERVICE AIDS menu from the main menu. Select the TUNE
CHANNEL option.
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10.

11.

12.

13.

14.

15.

16.

17-

21.

ALIGNMENT CQP8000 - UHF

Set the frequency switch on the radio’s control top for the channel to be adjusted.
Proceed to the VCO MODULATION LEVEL position of the TUNE CHANNEL screen
Press and hold down the PTT switch on the RTX-4005 to continuously key the radio.

Press the + keys to tune for a peak deviation as shown in the table below for the radio’s
appropriate channel spacing.

Release the PTT switch on the RTX-4005 to dekey the radio

Proceed to the REF OSCILLATOR LEVEL position of the TUNE CHANNEL screen.
Disconnect the 1 kHz tone from the AUDIO IN port on the RTX-4005

Press and hold down the PTT switch on the TRX-4005 to continuously key the radio.

Press the + keys to tune for a peak deviation as shown in the table below for the radio’s
appropriate channel spacing.

Release the PTT switch on the RTX-4005 to dekey the radio.
Reconnect the 1 kHz tone to the AUDIO IN port of the RTX-4005.

Repeat steps 6-16 for all channels to be tuned.

With the 1 kHz tone applied, check the total transmit deviation to the range shown in the
table below. Repeat the above procedure to retune any of the channels if necessary.

The programmer disables normal transmit (5-tone or PL encode) while on the REF OSCILLATOR
LEVEL operation, and forces the radio to encode 30 Hz PL regardless of radio settings.

If any changes to the deviation levels were necessary, the radio must be reprogrammed.

CH SPACING VCO MODULATION REF MODULATION
STEP 9 | STEP 19 STEP 14

25 kHz 4.5-4.8 kHz 4-5 kHz 670-730 Hz

20 kHz 3.5-3.8 kHz 3.2-4 kHz 590-650 Hz

12.5 kHz 2.25-2.4 300-350 Hz

NOTE

While in the TUNE CHANNEL Screen, changes to the deviation settings are
made in the radio’s RAM. If the radio is dekeyed during the deviation
adjustment, the radio’s original information will be returned to RAM.

To place the programmer settings back into RAM, press either the ENTER,
+, or - key.
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DEVIATION ADJUSTMENT DTMF RADIOS

1. Follow the deviation procedure detailed above, but in step 14, adjust for the VCO
MODULATION LEVEL as shown in the table below for the radio’s appropriate channel spacing.

2.  Press the number 1 key on the DTMF pad and continuously key the radio using the radio’s
PTT switch. Adjust R709 for the deviation defined in the table below for the radio’s
appropriate channel spacing.

CH.SPACING

25 kHz
20 kHz
12.5. kHz

NOTE

DTMF memory is volatile. If the battery is left off for more than 2
minutes the memory will be erased.
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ALIGNMENT CQP8000 - UHF

RECEIVER ALIGNMENT

PRELIMINARY ADJUSTMENTS:

1. Coils L9 through L13 are tuned at the factory for a 30 MHz bandwidth and should never need
retuning. Coils L1 and L2 adjust an 8 MHz window anywhere across the 30 MHz bandwidth.
Perform the "Receiver Check" to determine if "RECEIVER ALIGNMENT" (tuning any portion of
the receiver) is necessary.

2. Connect the program/test cable (RTK-4205) to the Radio Interface Box (RIB). Use the
Programmer/Tuner to read the radio.

3.  When using the RTX-4005 test box, place the AUDIO OUT switch in the B position to set for
proper speaker loading. Place the meter selector in the AUDIO PA position for receiver
tests.

4. Connect the RF cable of the test cable to an RF generator or service monitor.

RECEIVER CHECK:
1. Use the Programmer/Tuner to program for new customer frequencies, if necessary.

2. Set the RF generator (or service monitor) for the appropriate frequency at a 1 mV level
with a 1 kHz tone modulated at 3 kHz deviation.

3. Connect the AC/DC METER port of the RTX-4005 to an AC voltmeter. Adjust the volume
potentiometer (R140) for an AC voltmeter reading of 4.47 Vrms.

4. Connect a SINAD meter to the AC/DC METER port of the RTX-4005.

5. Reduce the RF level until 12 dB of SINAD is obtained; record the RF level reading. Depress
the monitor button while taking this measurement to ensure that the radio is not
squelched. Also temporarily disconnect the test cable from the RIB to ensure that computer
noise does not affect the measurement.

6. Perform SINAD measurement on all channels.
7. If the RF level required to produce 12 dB SINAD is 0.42 mV or less, DO NOT REALIGN
THE RECEIVER,; instead, proceed directly to “Squelch Sensitivity/Check Adjustment.”

If the RF required to produce 12 dB SINAD is greater than 0.42 mV, perform the “Receiver
Alignment."
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ALIGNMENT CQP8000 - UHF

2-WATT RADIOS

‘® REFER TO VOLTAGE OVERLAY
AND WAVEFORM MOTE INDICATED

4-WATT RADIOS (430 - 470 MHz)

* REFER TG VOLTAGE OVERLAY
AND WAVEFORM NOTE INDICATED
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ALIGNMENT CQP8000 - UHF

O ‘ 4-WATT RADIOS (470 - 520 MHz)

LACERY - BEUNLY
OL-CEPF -19402-0
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ALIGNMENT CQP8000 - UHF

RECEIVER FRONT END:

NOTE

The receiver front end tuning procedure can be accomplished with the
radio in its housing. Coils L1 and L2 are tuned through the flex carrier
while M1 is monitored on the controller flex.

M1 METERING POINT LOCATION (CONTROLLER)

PA
TRIMMER CAP

M1
(CONTROLLER)

m_f

M405.488

NARROW BANDWIDTH (LESS THAN 5 MHz)

1.

Select the customer frequency which is closest to the center of the specified customer
frequencies. For two-frequency radio select the channel with the lowest frequency. Set the
channel switch for the appropriate frequency.

Tune coils L1 and L2 to the top of the coil form. This will be the position where the
slugs are nearest to the flex carrier. ‘

With an AC voltmeter, monitor M1 on the controller flex. Set the AC voltmeter to the

-40 dB scale. Set the service monitor to the appropriate frequency and adjust the RF level
so that the AC voltage can be read at M1. During the following procedure, adjust the RF
level to keep the AC voltage at M1 within the -40 dB scale.

Peak coil L1 for maximum AC voltage at M1. Select the peak where the coil’s slug is
closest to the flex carrier assembly.

Peak coil L2 for maximum AC voltage at M1. Select the peak where the coil’s slug is
closest to the flex carrier assembly.

Perform steps 2 through 7 of the "Receiver Check" procedure, then repeat the “Narrow
Bandwidth" procedure, if necessary.
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ALIGNMENT CQP8000 - UHF

WIDE BANDWIDTH (5 - 8 MHz)

7.

10.

11.

12.

13.

14.

15.

For wide bandwidth tuning, coils L1 and L2 must be peaked at a frequency that is located
+0.1 MHz from the center of the specified customer frequencies. If no such frequency is
specified, it will be necessary to program a temporary tune frequency. (Make sure that the
highest and lowest customer frequencies are not changed for a radio with more than 2
channels. If the radio has 2 channels, program the lowest frequency channel for the center
frequency.) Program the radio for this frequency if necessary. Set the channel switch for
this center frequency.

Tune coils L1 and L2 to the top of the coil form. This will be the position where the
slugs are nearest to the flex carrier.

With an AC voltmeter, monitor M1 on the controller flex. Set the AC voltmeter to the

-40 dB scale. Set the service monitor to the appropriate frequency and adjust the RF level
so that the AC voltage can be read at M1. During the following procedure, adjust the RF
level to keep the AC voltage at M1 within the -40 dB scale.

Peak coil L1 for maximum AC voltage at M1. Select the peak where the coil’s slug is
closest to the flex carrier assembly.

Peak coil L2 for maximum AC voltage at M1. Select the peak where the coil’s slug is
closest to the flex carrier assembly. For a 2 channel radio, reprogram the lowest
frequency channel before going to step 12.

Set the channel switch to the lowest customer frequency. Repeak coil L2 for maximum AC
voltage at M1. Select the peak where the coii's siug is ciosest to the fiex carrier
assembly.

Set the channel switch to the highest customer frequency. Repeak coil L1 for maximum AC
voltage at M1. Select the peak where the coil’s slug is closest to the flex carrier
assembly.

Perform steps 2 through 7 of the "Receiver Check" procedure, then repeat the "Wide
Bandwith" procedure, if necessary.

Program the radio back to the specified customer frequency, if necessary.

RECEIVER ALIGNMENT (BACK END/INJECTION FILTER):

NOTE

The receiver back end coils L9, L10, and L11, and the injection filter
coils L12 and L13 are factory tuned for 30 MHz and should not need
retuning. Should the mixer, crystal filter, i-f modules, or accompanying
back end parts need replacing, it will be necessary to perform the back
end procedure.
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BACK END

16.

17.

18.

19.

21.

Remove the radio from its housing as described in the "DISASSEMBLY PROCEDURE," then remove

the backplane shield (exploded view item #74).

Attach the battery adapter to the radio frame, then attach the battery eliminator to the

battery adapter.

Selecting any one of the customer frequencies, adjust the RF generator or monitor for the
appropriate frequency. Then, place the radio front side down so that the solder side (side

2) of the PC board is facing up.

Tune coils L9, L10, and L11 flush with the solder side of the board.

With an AC voltmeter, monitor M1 on the solder side of the PC board. Set the AC voltmeter
to the -40 dB scale, and adjust the RF level so that the voltage can be monitored at M1.
During the following procedure, adjust the RF level to keep the AC voltage at M1 within

the -40 dB scale.

Peak coils L9, L10, and L11 (in that order) for maximum AC voltage at M1.

Perform the "Receiver Check" procedure, then repeat steps 19-21 of the "Back End"

procedure, if necessary.

INJECTION FILTER

23.

24,

25.

26.

NOTE

Perform the following procedure only if the radio fails the receiver
check and both receiver front end and back end alignment have been
performed. The radio should already be removed from the housing.

Tune coils L12 and L13 to be flush with the solder side of the PC board.
Monitor M2 with a DC voltmeter

Peak L12, then L13 for maximum DC voltage at M2

Perform the “Receiver Check" procedure, then repeat steps 23-25 of the “Back End"

procedure, if necessary.
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ALIGNMENT CQP8000 - UHF

SQUELCH SENSITIVITY CHECK/ADJUSTMENT

1. Use the Programmer/Tuner to read the radio, then proceed to the RADIO ALIGNMENT and
SERVICE AIDS menu from the main menu. Next, select the TUNE RADIO operation.

2. Set the frequency switch for the channel determined to have the poorest sensitivity on the
“Receiver Check." Place the decode select switch to the carrier squelch position.

3. Connect an AC voltmeter to the AC/DC METER port of the RTX-4005.

4.  Set the RF generator or service monitor for the appropriate frequency and no modulation.
Reduce the RF level to a minimum, then turn the RF off.

5.  Depress the monitor button on the side of the radio and adjust the noise level for
2.2 Vrms. Make a note of the level on the dB scale. This will be the reference level for
quieting measurements.

6. Proceed to the TONE SQUELCH position in the TUNE RADIO screen.

7.  Turn the RF of the generator or service monitor on at the minimum possible level. Increase
the RF level until squelch break occurs. Note the quieting level at squelch break. If
squelch break occurs between 7 and 16 dB of quieting proceed directly to the carrier
squelch check in step 10. If the quieting level is not within the 7 to 12 dB range,
continue on with step 8.

8. Press the * key to adjust the tone squelch setting to 0. Adjust the RF level for 8 dB of
quieting.

9. Holding the RF level constant, press the + key to increment the tone squelch setting one
step at a time until the radio squelches. This will be the tone squelch setting.

10. Proceed to the CARRIER SQUELCH position in the TUNE RADIO screen.
11.  Adjust the tone squelch setting to the same value used for carrier squelch setting.
12. Exit from the RADIO ALIGNMENT and SERVICE AIDS menu.

13. If the squelch settings required modification, program the radio.
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CQP8000

TROUBLESHOOTING

Servicing the CQP8000 Series radio requires the localization of the malfunctioning circuit before
the defective component can be isolated and replaced. Since localizing and isolating a defective
component constitutes the most time consuming part of troubleshooting, a thorough understanding
of the circuits involved will aid the technician in performing efficient servicing. The

technician must know how one function affects another; he must be familiar with the overall
operation of the radio and the procedures necessary to place it back in operation in the shortest
possible time.

The radio functional block diagrams, schematic diagrams, and troubleshocting charts provide
valuable information for troubleshooting purposes. The functional diagrams provide signal flow
information in a simplified format, while the schematic diagrams provide the detailed circuitry

and the biasing voltages required for isolating malfunctioning components. By using the diagrams,
troubleshooting charts, and deductive processes, the suspected circuit may be readily found.

To determine if analyzation of the radio is required, perform checks such as 20 dB SINAD
psophometrically weighted 12 dB SINAD, noise and PL squelch sensitivity, for the receiver; and
current drain for the transmitter. These should give the technician a general indication of where
the problem is located.

NOTE
See Figure 16 - Troubleshooting, Test Equipment and Programming Set-Up Detail.

After the general problem area of the radio has been identified careful use of a dc voltmeter RF
millivoltmeter and an oscilloscope should isolate the problem to an individual component.

TROUBLESHOOTING PROCEDURE

Each time that the radio is turned on, a microcomputer self-test occurs. A 1600 Hz alert tone is
generated for approximately 500 milliseconds to indicate that the microcomputer is functioning
properly. If the alert tone is not heard (and the alert tones have not been disabled via the Radio
Service Software), there is a problem with the radio.

Following the microcomputer self-test, a synthesizer self-test occurs. A continuous 1600 Hz alert
tone is generated if the synthesizer test is NOT successful. If this condition occurs (continuous
alert tone) refer to the VCO/synthesizer troubleshooting chart.

When a radio performs unsatisfactorily, the following procedures should help localize the fault.

CHECK BATTERIES

The first step in localizing a trouble is to check the battery voltage under load. With the
transmitter turned on (keyed), check the battery voltage. A convenient way to do this is to remove
the front cover monitor the B + line with a voltmeter (with respect to ground). The measured load
voltage should not be less than eight volts. Even though the transmitter may operate at a lower
voltage, operation would marginal and for only a short period of time. Low-voltage transmit

61.720-E2 -1- 61.720-E2



CQP8000, TROUBLESHOOTING

operation is indicated by the flashing LED on top of the radio. If the measured voltage is
zero volts, check the battery and fuse. The recommended procedure is to replace, or recharge
the battery if the voltage is below eight volts. under load.

ALIGNMENT

Strict adherence to the published procedures is a prerequisite to accurate alignment and
proper evaluation of the performance of the radio. The selection of test equipment is

critical. The use of equipment other than that recommended should be cleared through your
Motorola Area Representative to ensure that it is of equivalent quality.

The service technician must observe good servicing techniques. The use of interconnecting
cables that are too long, poorly positioned (dressed), or improperly terminated will resuit

in erratic meter readings. As a result, it will not be passible to tune the radio to the

desired specifications.

Use the recommended test equipment setup and proper connections for alignment and
adjustments. Refer to the detailed procedures supplied in the applicable service manual.

CHECK OVERALL TRANSMITTER OPERATION

If the battery voltage is sufficient, check the overall performance of the transmitter. A

good overall check of the transmitter is the RF power output measurement. This check
indicates the proper operation of the transmitter amplifier stages. A properly tuned and
operating transmitter will produce the rated RF output into a 50-ohm load with a dc input of
10 volts (refer to " Transmitter Alignment Procedure,” located in the service manual, for
specific RF output). If the power is less than rated RF output, refer to the applicable
transmitter troubleshooting chart.

CHECK OVERALL RECEIVER OPERATION

20 dB SINAD Psophometrically weighted

This procedure is a standard method for evaluating the performance of an FM receiver, since
it provides a check of the RF, I-F, and audio stages. The method consists of finding the
lowest modulated signal necessary to produce 50% of the radio’s rated audio output with a
20 dB or better ratio of signal + noise + distortion/noise + distortion. This is termed
"usable sensitivity."

To perform this measurement, connect the leads from a SINAD meter, which has a psophometric
filtering network (CCIT filter), to the audio output of the test box. Set the service

monitor or RF signal generator to output a 1-millivolt signal. Modulate the RF signal with a

1 kHz tone at 60% of the total system deviation. Introduce the signal to the radio at the

exact channel frequency through the universal connector. Set the volume control for half the
rated audio output (3.16 Vrms). Decrease the RF signal level until the SINAD meter reads

20 dB. The signal generator output (20 dB SINAD measurement) should be less than 0.50 uV on
both UHF and VHF receivers. If the radio does not meet this specification, try to retune the
receiver using the procedure indicated in the service manual. If this does not solve the

problem, refer to the reciver troubleshooting chart.

12 dB SINAD

This procedure is a standard method for evaluating the performance of an FM receiver , since
it provides a check of the RF, I-F, and audio stages. The method consists of finding the
jowest modulated signal necessary to produce 50% of the radio’s rated audio output with a
12 dB or better ratio of signal + noise + distortion/noise + distortion. This is termed

“usable sensitivity." .

®
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To perform this measurement, connect the leads from a SINAD meter to the audio output of the test
box. Set the service monitor or RF signal generator to output a 1-millivolt signal. Modulate the

RF signal with a 1 kHz tone at 60% of the total system deviation. Introduce the signal to

theradio at the exact channel frequency through the universal connector. Set the volume control

for half rated audio output (3.16 Vrms). Decrease the RF signal level until the SINAD meter reads

12 dB. The signal generator output (12 dB SINAD measurement) should be less than 0.40 mV on VHF
receivers or less than 0.42 mV on UHF receivers. If the radio does not meet this specification,

try to retune the receiver using the procedure indicated in the service manuals. If this does not

solve the problem, refer to the receiver troubleshooting chart.

VOLTAGE MEASUREMENT AND SIGNAL TRACING

To aid in troubleshooting, ac and dc voltage readings are provided (in red) on the transceiver
schematic diagram in the service manual. When making these voltage checks, pay particular
attention to any notes that may accompany the voltage reading of a particular stage.

If reciver sensitivity is high or if the RF power output is lower than normal for a fully tuned
transceiver, the dc voltages on the printed circuit board should be checked. These voltages
should be referenced to ground.

CAUTION

When checking a transistor or module, either in or out of the circuit, do not use an
ohmmeter having more than 1.5 volts dc appearing across the test leads or an ohms scale
of less than x 100. :

It is recommended not to replace a transistor or module before a thorough check is made. Read the
voltages around the suspected stage. If these voltages are not reasonably close to those

specified, the associated components should b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>