M) mororoLa - MANUAL REVISION

for
Manual No. 68P&1033C65-0
*BPR 2000 Series Radic Pagers
GENERAL
This revision outlines changes that have occurred since the printing of your instruction manual. Use this information to
correct your manual.
REVISION DETAILS

1. Replace the Modet Chart on page i (EPF-11743} with the attached Mode! Chart (EPF-11743-A).

2. Correctthe last two sentences of paragraph 4.2.(2) on page 3 as follows:
Resistors R1 and R2 provide dc bias stability for CH. The amplified signal is then coupled from the collector of (1
to high conversion module U1 by C8 and animpedance matching network consisting of T1, C9, and L2.
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MODEL CHART

MODEL NUMBER (seenotebelow}; - Co

! % DESCRIPTION

A_*_BGB15688 (AN} TONE-ALERT, LOW BAND
A_'_ BGC15688 (A/N) TONE-ALERT. LOW BAND
A_*_ BGB25688 (AN) TONE-AND-VOICE, LOW BAND
A_*_BGC25688 (AN) TONE-AND-VOICE, LOW BAND
A_"_BGB3568E (AN) SILENTALEAT, LOW BAND
A_"_BGC3SE8B (AN} SHILENT ALERT, LOW BAND
A_*._ BGB15688 (AN} TONE ALERT, HIGHBAND
A _BGC15688 (AN) TQNE ALERT, HEGHBAND
A_"_HGR256AB (AN TONE-AND-VOICE, HIGHBAND
A_*_BGC25688 (AN TONE-AND-VOICE, HIGHBAND
A ' BGE35688 (A'N) SHLENTALERT, HIGHBAND
A__BGCISERA (AN) SILENTALEAT, HIGHBAND
NO n RIPTIO
AlA|AIA|ATA KXNGOBEAA 15T OSCILLATOR CRYSTAL [33-37MHZ)
AlA|ALAJALIA AlA KXNBOBEAB 1$T OSCILLATOR CRYSTAL (37148MHzZ)
X|X|ATA{ XX KX NEOREAC 18T OSCILLATOR CRYSTAL {148974MH2)
XjX XX NHNGI1IA HOUSING. COVER AND CLIP KIT
XX XX NHNBIITA HOUSING, COVER AND CLIP KIT
XjX XX NHNGIZEA HOUSING, COVERAND CLIP KIT
XIX|IXIXIX|XIX{X|X]X{X|X NLNS666A NAME AND CODE KIT
XIXI[ XX XX {X|X{X{X|X NLNSE72A SERIAL PLATE KIT
XIX|XEXIXX{X{X|X1X]|X|X NLNS674A CODE PLUG {UNPROGRAMMED)
XIX[XIXEXpX|X]X]|X]X{X][X NLN7021A LABEL KIT
Al A NRB1§31BL AECEIVER BOARD {33-37MHz)
AlA NAB19328L AECEIVER BOARD (40-45MHz2)
AjA NRB19338L RECEIVER BOARD (45-50MH2)
AlA NAB13ZBL AECEIVER BOARD {33-37MHz} .
AJA NRB13228L AECEIVER BOARD {40-45MHz)
Al A NRB1323BL AECEIVER BOARD {45-38MHz)
AlA . NRB1GS1BL AECEIVER BOARD {33-37MMz)
AlA NAB195281. AECEIVE R BOARD {40-450Hz)
AlA NRE1953BL AECEIVER BOARI {45-48MHZ)
AlA NRDi712BN SECEIVER BOAHD {138-148MHz)
AlA NRD17t38N RECEVER BUARD (148-152MH2)
AlA N[ 7 148N RECEIVER BOARD { 152-159MHz)
AlA NRD17158N HECENVER BOARD {15916 TMHz)
AlA NRAD1716B8N RECEIVEA BOARD (167 174MHZ)

AlA NRD1723BL RECEIVER BOARD {148-152MHz2)

AlA NRDA724BL RECEIVER BOARD (152-159MHz)

AlA NRO17258L AECEIVER BOARD {15516 TMHzZ)

AlA NRO1726BL RAECEIVER BOARD [167-174MHz)

AlA NRD1BSZEN RECENVER BOARD {138-148MHz)
AfA NRD1BE3EN RECENVER BOARD (148-152MHz)
AlA NRO1864BN REGEIVER BOARD (1529159MHz)}
AlA NRD1865B8N RECEIVER BOAAD {15916 7MHz)
AlA NRD1866BN RECEIVER BOARD (167-174MHz)

AlLA NRO16908L RECENER BOARD (138-143MHz)

AlA NRD16918L RECEIVER BOARD (143-146MHz}
AlA{A|AJA{A|AIAJA[ALAlA NXNB119A 2ND OSCILLATOR CRYSTAL {17.865MHz)
AlAJAJAJA[AIAIATAIA[AIA NXNE120A 2ND OSCILLATOR CRYSTAL (17 535MHz)
AlA|AAIA|A NXNB137A 2ND OSCILATOR CRYSTAL (14. 54MHz}
AJA|AJAJA|A FXNE138A PND OSCILLATOR CRYSTAL 114 61MHZ)

NOTE: MODELS ENDING [N (A} HAVE NLNS278A ALKAL INE BATTERY SUPPLIED. EPFAT74%-B .
MODELS ENDING IN {N) HAYE NLN7057A NICKEL-CADMIUM BATTERY SUPPLIED.

ATHESE TWO DIGITS OF THE MODEL NUMBER INDICATE THE OPERATING FREQUENCY OF THE PAGER.
KEY:- X=INCLUDED  AeALTEANATE ITEM SUPPLIED, Choice depends on Carner Frequency




M) mororora FLORIDA MANUAL REVISION

Manual No. 68P81033C65-0 FMR-1117
BPR 2000 Series Decimal Digital Radio Pagers Issue- 1
Theory /Maintenance Manual

1. GENERAL

The purpose of this manual revision is to supply information concern-
ing the uht version of the BPR 2000 Serfes Decimal Digital Radio Pagers,
Since most of the circuitry in the uhf models of this pager is the same
as that described in the manual for the vhf models, only that information
pertinent to the rf circuits is given here, Additional information is
available in the uhf service manual (No. 68P81018C70).

2. DESCRIPTION

The primary differences between the uhf and vhf pagers are changes in
the rf stage of the receiver circuit. Refer to the uhf service manual's
schematic diagram (ITEM REVISIONS CHART) for a list of the new cireuit
boards used to implement operation in the uhf band, Also, a tripler
stage (U8) has been added that works in conjunction with a different first
oscillator crystal (KXN6095A) to produce the first i-f frequency at 17.9MHz.

. All other features and options are the same as in the vhf-band pager.

3. THEORY OF OPERATION

Refer to the schematic diagram in the BPR 2000 uhf service manual (68P81018C70).

2. Antenna and RF Amplifier (UHF Models)

The antenna system for the pager 18 formed by wire loops L1A and L1B,
Matching the antenna impedance to the input of the rf amplifier is pro-
vided by inductor L9 and capacitors C1,C2,C3 and C9. Variable capacitor
€3 tunes the pager to the center of the operating frequency. The rf
signal 1s coupled through €9 to the input of rf amplifier Ql. Connected
from the base of Q1 to ground is protective diode CRl. Due to the input
characteristics of Ql, negative static discharge pulses of sufficient
amplitude could damage the rf amplifier. The diode, however, becomes
forward biased when any sufficiently large negative voltage 1s present
at the base of Ql, and clamps that voltage to ground, preventing damage
to the rf amplifier., The rf gignal is amplified approximately 6dB by the
amplifier,
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Neutralization of the rf stage is obtained by feeding a portiom
of the signal developed across Cl12, C6 and L2 back to the base of Q1
via the parallel combination of C5 and Rl.  Resistors Rl and R3 pro-
vide dc blas stability for Ql. The emplified signal from the collector
of Q1 is passed through coupling capacitor C7 and coil L7, via the tuned
circuit consisting of coils L2, L3 and L4. It 1s then applied to the
mixer input of the high conversion module (UL pin 9). Impedance match-
ing to the mixer is provided by cotls L4 and L7. The antenna circultry,
along with the tuned circuits formad by 1.2, L3 and L4, provides image
and spurious response protection. e e -

b. High Conversfon Module, Ul and Tripler Module, U8 (VHF Models only)

The amplified rf signal is converted to a lower i~f frequency signal
by mixing with the output of the injection tripler (U8). . The basic
oscillator frequency (fo) 1s determined by crystal Yl. Warping inductor
15, along with the first oseillator (part of Ul), form a parallel resonant
tank circuit tuned to the third harmonic of the basic osclllator frequency.
The third harmonic frequency (3f,) at Ul pin. 3 is routed to.the tripler
module (U8) pin 1. The output of the tripler at U8 pin 7 is tuned to
three times the input signal, or nine times the basic oscillator frequency,
and fine-tuned by trimmer capacitor Cl13. This injection signal (9f,) is
coupled to the imput of the mixer (Ul pin 9), via capacitor C15, and then
mixed with the amplified incoming signal. to provide the first 1-f fre-
quency of 17.9MHz. _

4. MAINTENANCE

Refer to "Paging Sensitivity Check" page 9 and change step 7 to

read: . :

: (7) Reduce the rf signal level ocut of the FM signal generator
to the lowest level that produces an alert tone on three succes-
sive trials. This level should be less than 10uV {(vhf models)
or less than 15uV (uhf models). ' '

Refer to "Receiver Circuit Checks” page 10 and change step 1 to
read: . . : .

(1) Mixer Injection Voltage Measurements . = .

Refer to the circult board component layout diagram in the service

manual for the location of test points.

{ay) First Mixer Injection (VHF Models) L

Check the first (high) mixer injection voltage with the pager -turned on.

The rf millivoltmeter coanected to TP2 should indlcate about 45mv. This

indicates that the oscillator and the multiplier circuits are functional.

(az) First Mixer Injection (UHF Models)
The high impedance probe used to measure mixer injection in vhf models
offers too much capacitance at the uhf frequencles and could load dowm
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the front end rf stages, resulting in inaccurate readings. Therefore,
a different test procedure (mixer Al} is recommended for checking the
first mixer/tripler circuit in uhf models.

Mixer AT is a formulated percentage measurement that represents
the amount of current change at the mixer's output (Ul pin 7) when
the first oscillator is on, then disabled. MixerA1I is defined by the
following equation:

- V off - V on
MixerA\T 1=V off x 1007

where: V off is the voltage at Ul pin 7 with Y1 disabled
(U8 pin 3 grounded)

V on Is the wvoltage at Ul pin 7 with Yl enabled
(U8 pin 3 not grounded)

The difference in voltage (V off - V on) at UL pin 7 should be approxi-
mately 30mV. With a properly functioning mixer/tripler circuit, mixer
AT should be between 8 and 15%.

b. Check the second {low) mixer injection voltage with the pager turned
on. The rf millivoltmeter connected to U2 pin 20 should indicate an
. ' oscillator output of about 40mV.

1f either or both of the mixer injection voltage measurements can-
not be obtained, 1t indicates that either one or both of the local
oscillators in the pager are not working properly. In this case, trouble-
shoot the oscillator circuits by checking the dc voltages given in the
service manual schematic diagram and then checking for a defective
component; refer to the Recelver Troublesheoting Chart, 1If the injectior
voltages are normal, proceed with the stage gain measurements.
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