SECTICN Il
QPERATION
3.1 INTRODUCTION

This seclion contains infomation conceming the operation procedures for the EFH Seres radio.
Indgrmation on programming and installation is contained in Sectien 2 of this manual.

|r WARNING WARNING
' DO NOT OPERATE THE RADIO IN AN
| DO NOT OPERATE THE i EXPLOSIVE ATMOSPHERE
TRANSMITTER IN CLOSE PROXIMITY (PETROLEUM FUELS, SCLVENTS,
| TO BLASTING CAPS, DUST, ETC.) UNLESS IT IS AN
INTRINSICALLY SAFE MODEL
DESIGNED FOR SUGH USE. 5

T

311  DISPLAY OFTIONS

EPH Series radios can be equipped with a standard 7-Segment Display, an Alphanumeric Display, or
no display at all. Radios with a@her a 7-Segment Display or an Alphanumeric Dispiay are also
equipped with a keyboand.

An Alphanumeric Display shows channel and scanning infermation in & different way from a 7-
Segment Display. The annunciators across the top of the nﬁﬂgr are arranged differently, but convey
the same megning. An Alphanumeric Display can also show letters, ingtead of just numbers.

Radias with Alphanumeric Display can be pregrammed o operate one or more groups in 7-Sagment
mode {ses Saction 2.3.6.5). channel and scanning information will appear in e sama way as a
7-Sagment Display. but the annunciators are still different.

Display annunciators indicate the following eviormation;

7= Alpha-
Segment Numerig Indication
FR FE Prigrity Channel
FEOG FEG Programming Mede (includes PR}
SCAN SCH Scan List Channe! (On Alphanumeric Display, flashing SCN
indicates Scanning in progress, and AX SCN indicates
Receiving an a Scanned channel.)
TX TH Transmit
A Fx Aeceive- programming mode onby
D 10 Automatic Number Idertification (ANI) - pragramimang mode
anly
o ] CG User Code Guard- programming made anly
GRP Group Label (Alphanumenc Display only)
'PROG SCAN TX RX ID CG PRG TX RX SCN ID CG
i (. . LR TR TR TR TR TATR /TR (71T
1
T-EEGMENT DISPLAY ALPHA MUMERIC DIEPLAY

FIGUAE 3-1 LIQUID CRYSTAL DISPLAYS
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OFERATIONM EFH SERIES WHF RADIO

3.2 OPERATION

Cperating proceduras are basically 1he same for all three display types (T-Segment. Alphanumeric.,
and no display), with some cbvious differences. For axample, a radio wilh no display or keyboard
has no keys io press. The actual display on tha radic may appaar different from the ilusirations,
depending on the featuras installed and programmed in the radio,

421 BASIC CPERATION

A, Receaive
Turn power on by rofaling the Volume knob
E r FI mn i clockwise past the OFF detent. The yellow LED wil
oo flash, e Display will show the current group
T-SDSWENT DIESLAT number, than the channel mumber (T-Sagment
display) or channel label (Alphanumens display). A
beep will saund, indicating the radie is operational.
E ~ FI i
oo See channel lsbel programming instructions on
WLFA RLIVE IS SEERLAY pages 2-13 and 2-10.
Fetate the Chanmnel Selector knob fo selct the
! F_I'_‘ IE appropriate channel.  Retate the Squelch knob
[ I cnckomisa until @ nushing noise I8 heard. Set the
TABAMENT HSFLAT volurme 1o & comfortable bewel, ihen mofata he

Sauelch knob backwards (counterclockwise) until
the noise stops. This is called the threshold sguelch

FIRE NET “T%

BLPRRALMERIT DSPLAT Further rotation courterclockwiss tightens the
squelch setting, allowing nrl-rlq_-l sironger signals 1o
open the squeich and be heard.  Full rotation
eounterclocksise past the detent placas the receer
in Code Guard eperdtion mode. A message will De
heard anty when the proper Code Guard is receivad.

B. Transmit

Fress and hold the side Push To Talk [FTT) switch.
The Disptay will show the TX annunciator and 1he
red Transmal Indicator will glow when the transmittar
i& on. Talk in 4 normal voice with the microghone
one % two inchas from your lips. Make each
transmission as brel as possible, Relazse the FTT
gswitch bo end transmission,

[ If the Transmit Indicator does not glow when you

I O b H _‘r ress the PTT Switch, the battery pack may need 1o

| = . & charged; if so, the Display will show Lobat and
S EEET DISFY the yellow Low Battery Indicator will flash. I the
Transmit Indicater does not glow and a tone souncs,
yOu arg on a recaive-onty channed, ar the channel &
1 Dblq"f busy (i Busy Channal Lockout is instailed). Rotate

| L ihe Channel Salector knob to an guthorized iransmi

Sl PR RLLENTS (ESALAY channel.

if the lengih of your message excgeds the presat
time out fimer sefting, the Transmittar will
automatically shut off and a tone will scund. If you
wish to continue this transmission, release the FTT
switch, then press it again and continue 1alking.
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ERH SERIES WHF RADIKD OPERATION

322 CODEGUARD OFERATION

Code Guard™ allows one radio or group of radios to be selectively called within a system. 1 the
radio has been programmed with Code Guard, use the fallowing recese and transmit instructions.

A

323

324

Raceive
Turn power on by rotating the Volume kneb clockwise past the OFF detent. Rotata the
Squelch knob clockwise until & rushing noise is heard. Set the volume to a comiomable lewvel,

then rofate ihe Squelch knob completely counterclockwise, past the detent lor Code Guard
oparation. A message will be heard anly when the proper Code Guard is réceived.

Transmif

Eefore fransmitling on Code Guard channels, manitar {he channel by tuming the Sgquelch
knob clackwise, off the deterd. |F ihe channel I3 not busy. press and hokd the PTT swilch,
The red Transmit Indicator will giow when the transmitter 15 on, Rslease tha PTT swich 19
end fransmission. Aeset the Squelch knob to the Code Guard position to receive only the
fransmissions with the proper Code Guard. Cuwring extended transmissons the squelcn can
be ledt open until the exchange has ended.

HILO TRANSMIT POWER

Placing the HILO toggle switch in the HI position enables full transmitter pewer. The LO
position reduces power ta the programmed low power setting, thereby recucing current crain
and increasing batery lite,

BUILT IN FEATURES

BEMDIX'KING EPH Series radios are based on & microprocesser core that aliows exira
features and operational characteristics to be built into the radio. Dealers can help define the
best gperatienal setlings for a system and program them into the radio.

Acditional transmil and receive frequenciss can be added. To monidor other local racie
gystams thal fall amywhere in the band. a frequency with or without Code Guard can b#
added to the radia.

The radio comes equipped with a time out imer. This is used to limi the duration of calls and
to guard against accidentally locking an the transmitter and tying up the radic system. The
guration of the time out timer cgn be set frem & to 223 seconds, in 15-second iNcrements.

A DTMF/ANI ancoding feature is also available on all keyboard'display models. If enabléd. a
sequence of OTMF tenas similar 1@ the tones used by a standard pushbution telephone wil
be transmitied each time the transmit PTT swilch is activated. If OTMF and AN are bein
enabied, the ANI tone sequence will be transmitted anly after the [ENT] key is pressed while
the transmit PTT switch 5 activated. A sigetone of the AMI number transmitied will also be
heard through the speaker, Dealers can program of change the ANI number 1o ba sent.

A SCAN delay is included to aliow @& respanse 1o & transmission to De received before the
scanner moves on to search for new activity. Il the scamner is rasianing belore messags
replies are heard, the scan delay time can be increased. (0-7.5 seconds)

Radios equipped with the Alpharumeric Display can be programmed with custom channel
labeis and group labels. See "Group Label” on page 2-10, and channel label Instructions on
page 2-13, step 7.

Alphanumeric Disglay radios can alse be programmed for LCD backlighting when 3 message
is received or a key is pressed. See "Channel 0 Group Three Functions” on page 2-8.

There are three different pricrity modes available. These are discussed in [he saciion Pricrity
Cperation on page 3-5. Dealers can help choose the best prigrity mode for & system.

Coda Guard &8 3 tredemark of King Radie Carp.
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325

OPERATIOMAL FEATURES AVAILABLE

Scan Operation With Carrier Squelch

When in the Scan mode with carrigr squelch set (not Code Guard), the radio racanver
samples channels in 2 pradetermined list {scan list) looking for activity. If an active channel is
found, the scanning action stops and the message ¢n that channel s heard. Onee the
message stops, the recaiver will wait for a respense before scanning resumas. This '.'.I.a.'rr.ing
pariod, cafled the “scan delay time,” can be preset from 0 seconds o 7.5 secands, in .
sacond increments. The scan list can also be preset. On some radios the user will be able
to =dd or delete channels from the scan list. The channel to which the Channel Selector
knob is set s aways included in the scan list, whether it is pregrammed for scan ar nol.

SCAN Ta h-egln scanning, place the SCAN toggle switen
Tk 3 —— in the SCAM pasition. Place the Prority Scan toggie
| ALY switch (PRI in the off position (down). Seéd "Prianty

1.5 ERMENT DISPLAY Operation” on page 3=3,

i
ECN Sean operation occurs only while the radio is not
i Ff _‘HEM % 3 transmitting. SCAN operation is indicaled by two
- L flashing bars (7-Segment display) or a flashing SCH
AP RUMERT DIEFLAT annunciater {Alphanumeric display).

! S0AN When a signal is detected, scanning siops and the
~ h 5! JE; signal being recetved is heard. The aclive ehannel
[ I is shawn on the right side of the display (7-Sagment

rerep————— display) or In place of the transmil channel

{Alphanumeric display). The radio receiver stays on
{ RX SCN | that vn;mr;ﬁ HI#l:r[ a:trudwucﬁlaus amnd rasumes
a i a= geanning atter the “scan dekay”™ ime.
|LABEL i

AL Pk ERIC CRIFLAY

It you wish to transmit on the last active scan
ehannel. turm the Channel Selector knob fto that
channel, Tum OFF the SCAN floggle switch for
normal transmitirecaive operation.

Whan he PTT is pressed whila in the scan mode,
the radio fransmits on the channel selected thea
Channal Selectar knoio. Upon release of FTT, 1he
radio receiver will hold on that channel. 1 no reply
securs during e “scan detay” time. the radio
resumes scanning.

Scanning Code Guard Channais

To scan dor channels with cl:um-grammed Code Guard, rotate the Sguelch knob completily
eountercieckwize, past the detent. When a signal is detected, scanreng stops and the Caode
Buard for that channel is checked, If the proper Code Guard is present, the radio receives
that channel umtil Code Guard ceases. M the preper Code Guard is not prasent the radio
recebser will fesume scanning immediately.

Fage 3-4 FENDVEKING
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C. Changing the Scan Lis

SCAN I
Chid |

T-EOGMENT DIELAw

= A
LR3EL 1

ALPHAMURIERED DAY

O. Parmanent Scan List
[ PRG

- 7
- 4= 12345
L]

E Priority Operation

rh ﬂ '1'..'.-"'

! |"| bt
TEEDMENT DEMATY

N L J F

| LHBEI’.\'\

i, P L R I T CAS LAY

BENDNCKING

COFERATION

The radio can be programmed with a permanant or
changeabds scan list. | the scan lisi can be
changed, use the followsng stéps to anter or chear
channels.

To aveid confusion, tum OFF the PRI and SCAN
ieggle swilches an the top of the radio.

Turn fhe Channel Selector knoo to the channel o oe
emtered ar cleared.

To EMTER 2 channel inta the scan lisf, press ihe
LEN‘I_U key on the kevboard, A short beep will be
eard. The display 'will show the anmunciaior
"SCAN"  (T-Segment  display) or “SCN"
(Alphanumeric display).

Ta CLEAR a channal fram ke scan list poess the
GLiLke:.r. A shor beep will be heard, and the

of "SCN® anrunciator in the cisplay wil
disappear.

To make the scan list permanent or changeable,
ram the function to either ensblad or disabled.
g "Scan List Lockout” on page 2-8,

Priority operation consists of recaming an  any
channel while siill manitoring for a2 messagea an the
priority channel.  Priorty can also be used in
combination with Scan eperation. When scanning a
priotity channal that wses Code Guard, the radig will
lock @n to that channel, but & message will be heard
anly when the correct code has been detected, The
rad will resume scanning after the signal has
ended and the scan delay tims has expirad,

When the PRI {pricrity) toggle switch is lurmed 0N,
the channe! designated “prority” is samplad at a
prasat rateé [.25 & 3.75 seconds) regardless of
activity on any other channel, The display flashes
two bars (T-Segment display) or  CSCNY
(Alphanumaric display) fo indicate that the radio is
sampling 1he priomy channal, | a signal is received
on the priority channel, the radio recenver will lock on
ta that d'lann.a-l for the duration of {he transmission,

When the SCAN loggle swilch is OM and the PRI
toggle switch is OFF, nomal scanning will accur but
the priority channel will net be sampled. |f both scan
and priority toggles are off, the radio will function as
in basic operation.

Paga 3-5
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Friomty Modes

Priority Mode A -- The priorly channel is tied 1o tha Channel Seleclar knob. 'Whan the
selectar is set on channel 5, this is the priority channal. It the selactor is switched to channai
3. this becomes the prierity channel. You wil transmil an the frequency chesen by the
Channal Selectar knab.

Priority Mode B - The priorily channel is fixed. “You will transmit on the freguency chogen
by the Thannel Selector knab.

Prierity Mode C — The priarity channel Is fixed. When the PRI 1029& switch is O, you will
transmit an ihe pricrity channel regardless of the Channel Selector knob seing,

Which Priarity Moda is Insialied

Follow these stéps to cetermine which peiority mede is set in a radio equipped wilh &

keyboand and display.
1. Setthe PRI and SCAN toggle swilches lo OFF.
2 Ratate the Channel Selector knob, stopping al each
detent 1o view tha LCD Display.
| R a. |f a "PR" symbol {in the upper laft af the LCD
[ E h a Display) does not appear for any channel. you nave
pricrity Mode A
FABGMEHT DAPLAY

4 Il "PR" is displayed. rotate the Channel Salactor
knab to a different channel, then twm the FRI toggle

;T_RBEL 3 :i .

Ay EeA NP G StEALAY

if the LCD channel s!sgs. on the selected channal,
you have prigrity Mode 5.

If the LCD channel changes to the priority channel,
you have prigrty Mode C.

Prigrity Mode A Details

—

PR [ In this made, the pricrty channel is tied to the
| = h 5| :EI Channal Selecior knab hen the SCAN and PRI
- 1o {priority) Toggle Switches are OM. scanning will
F-AEGMINT DISFLLY gecur umtil an active scan channel 1s found. The
tadio will receive the active channal while continuing

PR AX SCN 1o sample the priorty channel i during IS
| H HEI Al sampling the prionty channel becomes active, the
[ b= L iC Priafity Indicator will light. The radio receiver will go
AR BERLAT ta the prigrity channel and hold for the duration of

the fransmission, The priarity channel will be shown
the display fon the Aght hand side of 7 Segment
dizplays).

PR | if you wish to reply 1o & message on the pricrity
r h 3 3 channel, préss the and you will transmit an 1he
L = priorify channal. Once activity ceases on the prioriy

FAEALEHT ERLAT channel, {he radio raturns to scan operation.

S

AL PR ERRT REFLAT

Paga 1-6 BENDVXRING
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Prigrity Mode B Details

Pricrity Mode C Detalls

BENDTCHING

OPERATION

Thiz mode fixes one channel in the radio as the
prigrity channel. With the SCAN toggie swilch OFF
and PAI (pricrity) toggle swilch M, the radio can
receive on the knob-selected channel while stil
sampling the priority channel. If the priority channel
becomes active, the Priority Indicator goes on and
the radio holds on the prgrity channel for the
guration of the transmission. If you wish to reply to a
massage on the priorty channel, ruy must ratate the
Channel Salecior knoo to the priority channel. then
fransmil.

Wwith both SCAM and FAI loggle swilches CN, the
radic will scan until it lecks an 1o &n active channel
The radic contirues fo sample the priarity channal
while listening to the active channel [ activity
aecurs on the priorty channel, the radio will override
the aciive scan channel, go o the priority channel.
and hald for the duration of the transmission. [f you
wish to regly to @ message on the priority channel,
rotate the Channel Selector knob o prioriy
channel, then iransmil. Once aclivity has ceased on
{he priorty chanrel. the radio refurns to Scan
operation.

with the PRI toggle switch ON anc SCAN swilch
OFF, radia aperation is much the same as in Moda
B. The fwed priority channel is sampled at ihe
praset rate. If activity eecurs on the priority channel,
ihe radio will go 1o the priarity channel and hold for
tha durgtion of the fransmission. If you wish to reply
to & message heard on the pricrity channel, press
the BTT switch and the radio will sulomatically
transmif on the priority channel regardiess of tha
setting of the Channel Selector kncb. In Priority
Mode © the radio will aways transmd on the priority
enannel i the PRI toogle switch is ON. The Frioriy
Indicator will came on as & reminder fhat you are
transmitting on the priorly channel, Once actvity
has ceased on the prigrity channel, the radic will
raturn 1o the Channel Salecior knob receive channel.

Wilh Bath SCAN and PRI togole switches ON, the
radic will scan until it locks on to an active chamnel.
THe radlo continues to sample the priorty chanrgl
while fistening to the active chanmel. IF actiity
occurs on the priority channel, tha radio will override
the active scan channal,l:aﬂ ta the prigrity channel
and hold for the duration of the transmisson. If you
wish to reply to a message on the priority channel,
prass tha switch and the radic will automatically
transmit an the priorty channel, regarciess o the
setting of the Channal Selector knob, In Friority
Mode C tha radie will always transmit on the Erh:wi_;l-..l
channel if the PRI toggle switch i on. The Frionty
Indicator will come on 1o remind you thal you are
transmitting on ihe pricrity channel. Once activily
¢eases on the pricrty chennel, the radio retums 1o
scan aperation,
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F Changing the Prigrity Channed

The fixed priority channel used in Priority Modes B and © may be permanently set or may be
changeable, Sae “PRI Ky Lockout” on page 2-5. If the radio has a changeabée pricrity
channal, usa the faliowing sieps o make this change,

MOTE: Only oneé channal can be designated as the priority channel.

1. To avoid possibie comusion, turn QFF the PRI and
SCAM toggle swilches on the top of tha radia.

2. Rotate the Channel Selector knob to the channei
that you wish 1o enter &s the new pricrity channel,

i} 3. Press the [PRI] key. A short beep will sound, and
rh 3 tha "PR" annuncigtor will be displayed. indicating
e that ihe displayad channel 5 now e priony
7.5 GAINT DISFLAY charnal.
| PR .ﬁ.hmannel can be I:u:|1r-|| a priority and a scanned
| | channel. Du& t© multiple sampling of the same
| HBEJ— 3 ghannel, maximum performance adcurs when the
aLPiara, ERK CEPLAY priorty channel is nat also a scan channel.

a Setting Priority Channel Lockout

1. To lockout a priority channal satting the radio mus?
first be programmed for priority mode B or G,

2. 'With the radie In normal operation mode st the
channel selact knab ta the desired prionty chanrial.

3. Press the [PRI) key on the keyboard, I the PR
annuncizior appears on the dispiay, the PRI Key
Lockout function is disabled. W the PR annunciator
does not appear on the display, the PRI Key Lockout
funcilon is enablad.

| PARG W 4. Program 1h|i" PFéledH&ySLucHum function E aither
A__ A anabled or dissbled. ga "FAI Key Lockout” on
| TE 3 LF - page 2-6.
LY

H. User Code Guard Selection

Certain Bendie/King Radio models with keyboard and display allow user selecion ot Code
Guard values indepandant of the Channel Selector knob sefting. This s accomplished using
the keyboard. The radio can be programmed 1o enable or disable this feature. The
?rngmmmﬂ'lg has also assigned a transmit frequency and Code Guard and a recéne
requency and Code Guard to each peslon shown on the Channel Selecior knob. The Code
Guard values for Channels 1-8 can be pulled away from their normal pairing and matched
with any of the other irequencies in the radio.

For axample, to usa the Code Guard values of Channel § with the frequencies of Channgl 5

1. Tum OFF the PRI and SCAN toggle switchas on the
top of 1he radio.

2. Set the Channal Selector knob to Channel 5.

Page 3-8 BENDIXKING
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MOTE:

(&)
Lk § 9
T-EEIMENT DISALAT
cg |

|
LABEL 9
R e

LAIEL S

1
BLPHAREBIE R TASFLAY « UEE S
AACE GMAE YALUES PR CH §

In scan or prionly scan
nor will it use oparator-

OPERATION

Prass the [8] kay on the radic keyboard. The CG
annunetator will be displayed.

The radip will now operale on the frequencies of
Channel 5 with Channel 9 Code Guard values.

The 7 Sagment display will show the selecied
channe! on the left (5) and the Code Guard value
channel am tha rght (9).

The Alphanumeric display will show the Code Guard
valie channel. then the selected channel. To see
ne Coda Guard valus channe! Boin. omss the [#

gn the keyboard, The group number wilf e
displayed, fellowed brietly by ihe Code Guard valua
channel, then the salecied chanrel.

Fress the [0] key to reset all values 1o the original
ramming, or press a different digit key (1-9) 1o
salect a new set of Coce Guard walugs,

mode, the display will not show selected user Code Guard values.
selected Code Guard values in scan mode.

Once @ Code Guard value has been salacted by the keyboard it will not change even if
power is Interrupted or if the Channel Selector knob is changed,

Busy Channel Operation

If the radio has been programmed for busy channel operation, it will operate in one of the

fallowing three modeas.

Busy Channel Indication

BENDVIKING

The yellow Busy Channel Indicator will giow il there
is carrier activity on ihe channel selected. If the
snannel salected is 8 Code Guard channe! and the
comact code is not detected, the Busy Channel
Indicator will remagin an for the duration of the carrer
activity and no messages will be hesrd.  During
Sean and Priority Scan operation, the Busy Channel
Indicator will glow whan activity is detected on any
ehannel that i& in the scan Es.  When scanning
Coda Guard channeals, with the Squelch knob seét 10
{he Code Guard position, and the aclivily has bean
datected, the Busy Channel Indicator will glow for
the fime peried necessary to determineg o the proper
Cade Guard has been racaived, causing the LED 1o
“flash’ at various rates. In Priority Scan opaération,
the Busy Channel Indicator will remain on for the
duration of the carrier activity on the priority channs|
whether the correct Code Guard is detected or nat,

Page 3-8



QFEAATION

Busy Channesl Lockout

Busy Channel Lockout Cverride

J AMI Operatien

K. OTME Oparation

Fage 3-10

EPH SERIEE YHF RADIO

The Busy Channsl Lockoui Teaturg appdies anky 1o
those channels orogrammed for receive Code Guard
operation, When carrier activily has Deen deleciec
oni the channel selected, the receive Coge Guard is
checkea, If the proper code is gresen:. you will be
abla to transmit an that ehannel. i an Ncormel sode
gr carrer activity enly 5 detected. sven # the
Squeleh knob Is not in the Code Guard position, ne
transmitter is disabled, an aler tone s heard, and
the LCD displays the word "Busy” when the radio's
FTT is deprassad,

Channels not programmed for receive Code Guard
aperation will transmil regardless of carrier activiy.

This mode operales in the same manrer as Busy

Channel Lockout axcest that the user can override

and fransmi by 1urnir:ﬁl1he Squekch knob off the
Code Guard detant, g transmitter is locked out

Enly if the Squelch knob is &t to the Code Guard
aient.

A DTMF/ANI ancoding featurs is also available on all
mocets, W enabled, a sequence of DTMF tones
similar to the ienes used by a standarg pushoution
telephone will be transmitted each time the transmit
PTT switch is activated. A sidelone of the ANI
number transmitted will also be heard through the
fram speaker.

When DTMF and AMI are boih enabled the ANI lone
saguencs will be transmitted anly after the [ENT]
key i pressed whig the transmit FTT swilch i
aciivated. A sidetone of the ANI number transmisted
will 330 be heard thraugh the speaker.

Partable radios equipped with a keypad can be usad
for OTMF ancoding. The radio can be programmec
to enabla or disable ihis festure. To eperais ihe
DTMF function simply press and hold the PTT switch
and press any of the 12 keys desired, An audible
sidetone will be heard through the frant speaker.

'I'I'ITEECN[. [FRI). [ENT], and [CLR] keys respond as
o tanes A, B, C, and D respectively.
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126 GROUP OPERATION

A Group Descriplian

B. Group Selection

grp OS5

F.AEGMEMT CHPLAT

|97F B85

ek MUMERR G ST LAY

Ch!d

FAEG L NT DIRAY

FIRE NET

ALPHAAS BIERIE DEPLAY

negrpgs

T-SEGMENT SRAAT

| ﬁﬂgF’PDE

Al PR LS CREALAY

BENDIALKING

CPERATION

The Channel Selector knob has 14 pasitions.
Radios with more than 14 channels are Separated
into “groups” of 14 channels aach

For simplffication purposes each group should be
looked @t as an individual 14-channel radio. Each
group can be programmed to have an “ndivicdual
peannaﬁlr with the operational features descrined
garier.

Badios with an Alphanumeris display can De
programmed with group labels. See "Group Label
an page 2-10.

To aveid confusion, switch the SCAM and PRI
switches 1o the OFF position. By pressing the [#]
kay on the keypad, the display shows you which
roup you aré operating in. For example, this
ilustration shows the display indicating grp 05
Prass the [ENT] key or walt approximately S
seconds: the radio revens to normal operation and
the display shows the channel sekected.

With an Alphanumeric display pressing the l[:!1!] kay &
secand time shows tha greup label. Press the [ENT]
wey or wat aperoximately 5 seconds: ihe radio
brigfly digplays the User Code Guard channel label
{if any} then revers 1o normal aperation and displays
the label of the channel sekected.

To change groups, prass the [#] HE followed by the
group number desired. Press the [ENT] key or wail
approximately 5 seconds: the radic revens 1o narmmal
operation fof that group and the selectéd channal
appears In the display. All scanning and priority
functions salected affect only the channels in the
group you are operaling in.

When changing groups, & a non-programmed ar
invalid number ig selected (05, for exampla), tha
dispiay will show nogrp05 and the radio will returm
to tne previously selected group.

Pag: 3-11



SECTION IV
THEORY OF OPERATION

4.1 INTRODUCTION

This secion contains the theory of operation for the EPH Serles transceivers. To aid in
understanding the operation of the equipment, schematic diagrams are found in Section VI of this
manual.

42 EQUIPMENT DESCRIPTION

The EPH series radios are sef-contained WVHF FM Transcehvers operating in the 148MHZ to 174MH2
band, EPH radios are digizlly synthesized and use a single crystal lor frequency contral.  An
EEPROM s incorporated for the storage of channel frequency, Code Guard, and QDual Tone Multiple
Frequency/'Automatic Mumeric |dentifier [DTMF/ANI) @ncode informatien. LEDs indicate transmit.
priority, low battery, and busy ¢hannel,

Toggle switches contral highllow fransmit power, prority scan, and multi-channel scan. Status and
channel information i displayed over a lquid eryvstal dispday (LCD) on Keyboard'Display models.
Conneclors are provided on the side of the unit for axternal antenna, microphone, speaker, and oiher
gptlonal accessories. A vaerety of twist-off battery packs are also available. Usable channeis are

dealer programmabile.

4.3 THEORY OF OPERATION

Circuitry for the EPH serigs transceivers is comprised of four majar cacults:

The RECEIVER consists of AF preseleciors, AF amglifier, mixer, IF {llers, IF amplifiers, FM
IF chip, and noige sguelch circuiry.

The TRANSMITTER consists of power amolifier, harmanic {iller, amenna switch, and power
control ciréuilry.

The SYNTHESIZER consists of vollage controlled osclllator (VCO), VGO buifer, prascaler
butfer, prescaler, synihesizer IC, referance oscillator. loop 1iRer, and acguisition aid bit
circuitry,

The SYSTEMS AREA consisls of microprocessar, microprocessor ascillalor, EEFROE,
gignaling and switching, front end funing, 5V and 8.2V regulators, transmitter audio, deviation
compensation. sguelch thrashold circuitry, and recaiver audio.

431 RECEIVER

The receiver i a dual comversion design with imarmediate frequencles of 18.8MHz and
d5EkHz. FF sknals received at the antenna pass through the antenna swibsh and fromt end.
The front end consisis of an amelifier and 2 micropracassar iuned bandoass filters. The front
ard amglifies the receive frequency and eftenuaias image. hall IF and other frequencies that
degrada raceier perormance.

AF signals fram the frant end enter a mivar which converts them to 16.8MHz. Tha 16.2MR2
IF signal passes through 2 crystal filters which provide adjacent channel selectivity. ' The |F
amplifier then amplifies the signal and couples it to the a55kHz IF megrated circuit. The
455kHz IF chiF consists of a mixer, imiter, demadulator, and squelch circuit. The 16.9MHz
signal enters the mixer and Is converted to a 455kHz IF signal. A ceramic filter ab 435kHz
provides more adjacent channel selectivity. The signal is then amplilied by the limiter and
demodulated, Audio processing is theén done on the gptions board. Filtered audio noise is
uzed to provide & squelch indication.
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A, RF PRESELECTORS

The praselectors provide greater than 75db of attenuation at the image Irequency. Eath
bandpass filters are varacter tuned which allows a wide lrequency spraad. COwerall tha
praselectors axnibil 3 bandwidth of 4.3Mhz. The preselectors consist of L2, L3, L4, L3, and
associated cireuitry.

8. AF AMPLIFIER

The AF amglifier is @ single transistor amplifier proviging 22db of gain. Thie amplifier cansists
of 01 and associated circuitry,

18 MIXER

The balanced diode mixer corwers the AF fraquency to 18.8MHz. The mixar consists of
CRe, CA7, CR&, CRA, and associated circuilry.

D. IF FILTERS AMD IF AMPLIFIERS

The crystal fiters FL1A and FL1B are centered at 16.48MHz and provide atenuation bo
frequencies adjacent to the receive frequency. The bandwichh of the fiters is 1SkHz. The IF
amplifiar provides 26db of gain at 16.3MHZ The amplifier consists of 04 and associated

circuitry,

E FM IF CHIP
The FM IF chip |2 provides a 2nd mixer, a high gain limier, a demaodulator, an CP-AMF and
a schmitt trigger. mixer converts the 16.3Mnz signal to 455kHz. The Lecal oscillator for

the mixer consisis of a 17.355Mhz crystal (Y1) and associated circudiry. The 455kHz signal is
fiitered By a ceramic flter FL2. A limiter inside 12 provides most of the gain for the recelver.
The Fh ségnal ls demodulaied by the demedulator in |2, the ceramic discriminalor FL3 and
gssociated circuitry.

F. MOISE SQUELCH

The demodulaied audio is bandpass fitered with an active lder cansisting of 12's internal OF-
AMP and external circuitry. Sguelch gain control & provided brrt:la and associated circuitry
The squelch noise is detected by 12's imermal schmitt ingger. ha microprocessar samphes
the schmit irigger output 1o determing signal level and squelch intarmation.
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EPH SERIES WHF RADID THEQHY OF OPERATION

432 TRANSMITTER

The transmitter consists of four major blecks (see figure}. These ara:
(1) Power Amplitier
2y Harmaoric Filler
{3) Amtenna Switch
{4) Power Contral

Ta B
Anlerna
Ewalch
!
Lo Harrame Lrfanng
Ingul [ | Filler | I_Gv“. °
I —— i — —“
WH Sai
rpul
Tranamitter Block Dingram

The power amplifier provides the necassary gain to amplity the low level 1st local oscillator
signal to a level of 5 watts (2 watts for 2 Wan modals).

The harmanic filter is a seven pole lowpass filer which provides rejection of the fransmit
fraquency’s NarMmonics.

The amenna switch switchas the RF signal path frem the anteana port to the transmitter while
in fransmid mode. In receive mode the path is made from the antenna por to the racaiver

The power contrel circuit uses feedback eontrol 1o level the AF power cut of the transmittar,
The desired transmitter output power is adjusted by means of the PWR SET lne voltage for
ievels batween 1 waett and 5 watts (1.5 wats and 2 watts for 2 Wait models).

A pPoWER AMPLIFIER
The power amplifier is comprised of four AF amplifier stages(ses figura). Thase are:

1} Low Leval Amplifier
12} Fredriver Stags

13) Drivar Slage

{4} Final Stage

Lewel Cantral
{Ta Power Cantrel)

La

Inpit
Low Level Pradriver Ciriver Final
Amplifier Slage Slege Stage

Fower Amplifier Biock Diagram
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