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GENERAL

The PENTA is a series of miniature high performance hand held two way radios. They are characterised by their small size
and multiple standard signalling facilities including CTCSS, DCS, 5-TONE (encode, decode, ANI, answer-back, paging),
BCLO and SCANNING. All features are user  programmable. Channels to be scanned can also be modified by the operator.
Channel spacing is 12.5kHz (other also available)

The following models are available
•  50 to 60 MHz PENTA-L (Available August 2001)
•  66 to 88 MHz PENTA-M
•  135 to 175 MHz PENTA-H

Features : -    
•  5 Watts of Transmitter Power
•  0,25 uV Receiver Sensitivity
•  Synthesized with 16 Channels
•  Extremely ROBUST with plastic case 
•  Clip on 1.2 Amp hour Battery
•  In car charger
•  Built in Time Out Timer adjustable to 240 seconds
•  Built in tone systems- CTCSS / DCS / 5-TONE / PAGING
•  Built in scanning - User definable from the front panel
•  Waterproof Loudspeaker
•  Single board construction
•  Simplicity of maintenance
•  PC programmable
•  ACS compatible

Options include
•  Leather carry cases
•  Belt clip
•  Remote speaker and microphone
•  Rapid Desktop Charger
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SPECIFICATIONS

GENERAL

Frequency bands 50-60,  66-88,  135-175, 406-485 MHz
Body size (including battery) 56 x 31 x 140 mm
Radio mass (including battery) 300 g
Battery 1200 mAH  7.5V 9 W/hr (180grams - includes built in charger)
Operational Battery Life (90:5:5) > 8 hours
Antenna Helical whip
Frequency control Synthesised (12.5KHz channel spacing)
Controls PTT button

Ancillary button
Channel switch - 16 channels
On/Off, Volume, Mode - Scan / Unmute (if no BCLO)/ 5 Tone 

Microphone Capacitor type
Speaker Mylar cone 0,5 Watt ( waterproof )
Temperature range -10 to +60 deg C

TRANSMITTER

Carrier power 5 Watts
Current consumption <1,7 Amp
Switching bandwidth Total band / model
Conducted spurious emissions < -56 dBW
Audio distortion <  5 %
Audio response +6 dB/Oct (300-3000Hz) +1 -3 dB
Angle modulation hum & noise -34 dB
Modulation limiting + /- 2.5 kHz
Carrier frequency error 0.0005% (2ppm TCXO optional)
Adjacent channel power -60 dBc
Carrier attack time < 80 ms
Time out timer None - 240 sec. programmable

RECEIVER

Audio power 500 mW
Audio distortion < 5 %
Sensitivity 0,25 uV / -119 dBm
Switching bandwidth Total band / model
Current consumption 35 mA  ( Muted )
Squelch threshold (preset) Min  - 127 dBm
                        Max  - 110 dBm
Squelch blocking < 10 dB
Receiver attack time < 150 ms
Squelch closing time < 250 ms
Modulation accept. bandwidth > 5 kHz
Adjacent channel rejection > -60 dB
Spurious response attenuation > -70 dB
Intermodulation > -65 dB
Audio frequency response -6 dB/Oct. (300-3000 Hz) +1 -3 dB
Signal to hum & noise ratio -60 dB Muted

-39 dB Unmuted
Amplitude characteristics < 3 dB ( -117 to -13 dBm )
Co-channel rejection 8 dB
Blocking -23 dBm

Measurements in accordance with specifications SABS 1069 and ETS
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OPERATING INSTRUCTIONS

PRIOR TO USING THE RADIO

1 INSERT THE BATTERY into the radio by clipping it into the cavity provided at the back of the radio.  This is done
by first engaging the top of the battery, pushing it  against the retaining springs, lowering the bottom of the battery
into the battery cavity, and whilst holding the battery �home�, release the battery so that it can clip into the retaining
lip. Ensure the battery is inserted the correct way around (Label on the inside)

2 FIT THE ANTENNA by screwing it into the socket provided on the front panel of the radio. Not any antenna can be
used. The antenna of a hand held radio is carefully cut to length at the factory using sophisticated test equipment. A
similar looking antenna is thus not necessarily useful for use on your radio.

3 CHARGE THE BATTERY.   There are 3 options:-

RAPID DESKTOP -  Plug the transformer unit into the wall outlet and the �flying lead� into the charger housing.
Place the radio with battery fitted, but without its carry pouch into the charger. The green LED will flash while the
battery is charging. When charging is complete (after about 1 Hour) the green LED will burn continuously. This
indicates that the battery is fully charged.  The radio can be left in the charger indefinitely. This fast charger can
also be powered via the cigarette lighter cable adapter if fast charging is required in a vehicle.

TRICKLE CHARGER -  Plug the transformer unit into the wall outlet and the �flying lead� into the battery. The red
LED on the battery will glow. This charger takes about 16 Hours to charge the battery fully. Normally overnight
charging should be sufficient. No harm can be done to the battery if it is left on charge for a few days.

CAR CHARGER - Plug the cigarette lighter fitting into the vehicle cigarette lighter socket and the �flying lead� into
the battery. The red LED on the battery will glow. This charger takes about 16 Hours to charge the battery fully.
Charging can be interrupted or terminated intermittently as desired.

DAILY RADIO OPERATION

1 SWITCH THE RADIO ON by rotating the volume control on the front panel clockwise. Set the volume to its midway
position initially.

2 SELECT THE CHANNEL you wish to talk on using the channel selector control on the front panel.

3 CHECK RECEIVER OPERATION by depressing the MODE button for more than 1 second on a non community
repeater channel. A hiss will be heard from the loudspeaker. This action defeats the mute system and may be used as
often as necessary as a "confidence" check. Volume adjustment may now be made. (The radio will not hiss on a
community repeater channel)

4 RECEIVE. Before a message is received the radio will be quiet. When a transmission of sufficient strength is present
on your channel the green LED on the front panel will light up. If no tone coding is present on the channel (or the
correct CTCSS/DCS code is present), the squelch circuitry will detect the signal and "open" the radio for the message
to be heard on the loudspeaker. If the channel is programmed for 5 Tone decode, nothing will be heard until such time
that the correct 5 Tone code is received by the unit or until the PTT is depressed & released.  Set the volume control
for a convenient listening level. Wait until the message is complete before answering.

5 TRANSMIT is activated by depressing the PTT button on the side of the radio. While the PTT is depressed the red
LED will light up. Talk clearly but do not shout. At the end of your transmission release pressure on the PTT button.

6 SWITCH OFF the radio by rotating the volume control fully counter-clockwise. A click will be heard as the switch
operates.
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OPERATING INSTRUCTIONS continued

SPECIAL OPTIONS

1.        SCAN OPERATION

Scanning options are set up during PC programming of the unit. 2 options are available.
•  Force scan on / off  after power up
•  Allow or Bar the operator from changing the scan list after initial PC programming

Channels to be scanned  may be programmed
•  via the PC
•  or / and subsequently altered by the operator (if not barred during PC programming).

If the unit is in scan mode and it receives a signal with the correct CTCSS/DCS or 5-TONE signal (as may be
applicable), the unit will interrupt scanning and halt on the channel on which the signal was found for a period of
approximately 5 seconds (this channel is unlikely to be the channel indicated on the channel dial). If the PTT is
depressed within this period the radio will transmit on that channel. After some seconds of inactivity on the channel,
scanning will resume. If the PTT is depressed after the radio has resumed scanning, the radio will transmit on the
channel corresponding the channel dial.

THE FOLLOWING STEPS ARE REQUIRED TO SET UP THE UNIT FOR SCANNING

MARK the channels to be scanned
•  During initial PC programming (by inserting an <Y> in the scan column corresponding to that channel
•  The channels to be scanned can be selected or altered by the operator. To alter the channels being scanned the

operator must firstly enter SET SCAN mode.

To Enter SET SCAN Mode (operator)
•  Switch the radio off
•  Depress the On/Off  switch, and while it is held depressed, switch the radio on.
•  The radio will sound beeps rapidly indicating that SET SCAN mode has been entered.
•  Release downward pressure applied to the On/Off switch, beeping will cease.
•  The radio is now in SET SCAN mode where scanning channels can be altered at will.

To Alter the Scan Status of the Channel (operator)
•  For each Channel in turn, rotate the channel switch to that Channel.
•  The green LED indicates whether the channel will be scanned
•  If illuminated, the channel is included in the scan list & is marked to be scanned.
•  If not illuminated, the channel is not included in the scan list & will not be scanned.
•  Alter the scan status by briefly depressing the ON/OFF knob. This acts to toggle the scan status
•  If the LED was lit the radio will BAAP and the LED will extinguish (channel no longer to be scanned).
•  If the LED was not lit the radio will beep and the LED will light up (channel will be scanned).
•  After selecting the scan status, rotate the channel selector to the next channel & repeat the process

To Save the new Scan List (operator)
•  Switch the radio OFF - The new scan list is automatically saved
•  The scan list is stored indefinitely in the memory bank of the radio until it is subsequently altered

SCAN Activation / Deactivation
•  Depressing the volume knob momentarily after the radio is switched on, toggles between scan on and scan off.
•  If scan is on, then the radio will BAAP and deactivate scanning. The green led ceases flashing.
•  If scan is off, then the radio will beep and scanning commences. The green LED flashes while scanning. Only those

channels marked for scan will be scanned

NOTES ON SCANNING
 

TX OPERATION DURING SCAN - if  the PTT switch is depressed during scan, whilst no signal is being received, the
unit will transmit on the channel indicated on the channel dial. If the radio has stopped on a scanned channel,
transmission will take place on that channel. After a period of approximately 3 seconds of inactivity, the radio will
automatically resume scanning.
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OPERATING INSTRUCTIONS continued

SCAN RATE is dependent on which options have been selected for the channels being scanned. With no CTCSS/DCS
on any channel scan rate is 10 channels per second. If CTCSS is programmed on the scanning channels the scan rate
is again dependent on which CTCSS frequencies are used. Scan rate is faster with higher CTCSS frequencies. If
CTCSS is 250.3 Hz on all channels scan rate will be about 8 channels per sec while if 67 Hz is programmed on all
scanning channels scan rate will drop to about 5 channels per sec. The scan rate is however not dependant on which
DCS code is used.

The PENTA radio automatically adjusts scan rate to the fastest theoretically possible, and automatically adapts scan
rate to the tone conditions prevailing on each and every channel being scanned. The GREEN LED changes function
once a signal has been found on a channel. If a signal is present the LED acts as a "Channel Busy" lamp.

Scanning may be activated on channels set up to decode 5 Tone. This may not however be successful unless the unit
transmitting the 5 Tone call is set up with a long transmitter preamble time. It is advisable to experiment if multiple
tone systems are set up on the same channel.

SCAN ON  - On normal switch on scanning is disabled. After the radio is switched on, momentarily press the MODE
button. The radio will beep and scan will be operative on the channels which were last programmed to be scanned. If a
long BAAP is immediately heard, there are less than 2 channels in the scan list. Scanning is then impossible, resulting
in SCAN being automatically switched off. The radio then returns to non scan operation.  A blinking green LED
indicates that the radio is scanning.

SCAN OFF   - If the radio is scanning and scan is to be switched off, momentarily press the MODE button. The radio
will BAAP and scan will be disabled. NOTE : THIS FEATURE MAY BE FORCED OR DISABLED WHILST
PROGRAMMING THE RADIO THEREBY REMOVING THIS FUNCTION FROM THE USER.

NOTE : SCAN CAN BE FORCED ON OR FORCED OFF WHILST PROGRAMMING THE RADIO THEREBY
REMOVING SCAN ON / OFF SELECTION BY THE USER.

2.        5-TONE CALLING / PAGING

General

All PENTA radios are factory fitted with a 5-Tone non predictive decoder and a 5-Tone encoder. During
programming a 5-Tone toneset is selected which will then be used for all 5-Tone operations.

5-Tone may be used if any of the following features are required

$ 5 Tone mute (until the unit is called from a remote unit)
$ Paging / Alerting the operator of an incoming call (a remote unit has called)
$ Calling another radio
$ Radio Identification (to a base)
$ Emergency / Panic / Help calls

Programming for 5-Tone

During PC programming the following options are presented

On the top section of the screen

ZVEI : The tone type used by this radio for all 5 Tone encoding & decoding. Allows selection from a list of
all the major international 5 Tone types

ID : The 5 Tone ID of this radio. This is effectively the unit�s �Telephone Number�. Any remote unit may
call this unit by transmitting this ID. Whether the unit responds by paging the user and/or
answering the remote unit depends on the per channel options set up under �ANS� and �DEC� (see
below)
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OPERATING INSTRUCTIONS continued

On a per channel basis

5-T CALL: The 5 Tone code that is transmitted if a call is initiated on that channel

ANI : Selects (L)eading or (T)railing ANI (Automatic Number Identification).

ANS : To select whether the radio is to answer back after it has received its own ID on this channel. Note
that the unit cannot answer back if it has not been set up to decode (see below). The unit will
transmit its own ID as an answer back. This is often used for logging purposes and may confirm to
the calling party that the radio is in range and on channel.

DEC : To select whether the radio should decode its own ID on this channel  and alert the user that he has
been called. Note: if selected,  5-Tone mute will be active on the channel until either the radio has
been called or until the user defeats this 5-Tone mute.

Operation

5-Tone Paging / Mute
If so programmed and its own ID is received the radio will beep intermittently (drawing the attention of the operator).
Beeping will continue until the PTT button is briefly depressed. Thereafter the radio operates normally. Once the
radio has been paged or the PTT is pressed on a  channel programmed for �DEC�, 5-tone mute is defeated and the
radio�s mute acts as a carrier only type mute. 5-Tone muting is re-instated by depressing the ON knob. A double beep
will be sounded when 5-Tone mute is re-instated.

5-Tone Calling (Allows an individual radio or group of radios to be paged)
Press the PTT button, and while holding it in, depress the ON knob, then release both.
If the radio being called is programmed for �ANSWER BACK�, then a 5-tone answer back will be heard. After the call
has been made, the radio operates as a normal two way radio.

5-Tone ANI (programmable per channel)
The radio will automatically transmit its own ID either
$ As the PTT is pressed (LEADING ANI)
$ As the PTT is released (TRAILING ANI)

ANI is generally used to identify which radio is communicating with the base.

USER CONTROLS

ON / OFF / VOLUME CONTROL (This control has 3 separate functions)

1. ON / 0FF
Switches the unit on and off.

2. VOLUME
Increases / decreases the volume.

3. MODE
Mode changes are activated by depressing the volume control. The effect is different depending on when the �MODE�
change is made

During Transmit ( 5-Tone call)
If during a transmission, the volume knob is depressed, a 5-Tone call will be sent. Call termination is indicated when
the radio beeps (This assumes that a 5-Tone call code for the channel has been programmed into the radio) The 5-Tone
call will only be sent once (irrespective of the duration of the knob press). The call cannot be repeated until both the
PTT and the mode control are released. Some operator training may be necessary to teach the operator to release both
the PTT and the mode control button soon after the call has been sent to hear if an answer-back is present.
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USER CONTROLS continued

During Receive
Used to initiate and terminate scanning, reinstate 5-Tone mute, to cancel a 5-Tone paging call and to perform a
confidence check.

If the radio has been programmed to scan, the mode button is used to enable or disable scanning while the radio is on.
If the button is depressed and the radio beeps, then scan is enabled and the green LED blinks every time the radio
changes channels. If the button is depressed and the radio BAAPS then scan is disabled. It may occur that the
operator wishes to enable scanning and the radio emits a long duration BAAP. This indicates that there are
insufficient channels to scan. To set up more channels to be scanned, see below under During Switch On.

If the radio is programmed for 5-Tone decode, the mode button is also used to reinstate 5-Tone mute after the radio
has been opened by a 5-Tone call.  When the radio is muted after such a call then the radio will beep twice. For �on-
standby� night operation, the operator would put the radio in close proximity,  select the channel which has been
programmed to operate on 5-Tone decode only, mute the radio by pressing the mode button, ensure that the radio is
not scanning, and sleep peacefully until the radio wakes him up with the paging call.

After a paging call has been received the paging sounds can be stopped by depressing the mode button or by
depressing the PTT.

The mode button - if depressed for more than 1 second - and whilst the radio is on a non CTCSS / DCS channel will
override the mute circuit until such time as the button is released. This serves as a �confidence check� that the radio is
powered up & operational.

During Switch On
The mode button is used to define a new list of channels to be scanned by the Operator. This is known as SET SCAN
mode.

If  the MODE button is depressed before & during switch on, the radio enters the SET SCAN mode. This allows the
operator to select which channels are to be scanned during normal operation. After switching the radio on while
depressing the mode button, a continuous series of beeps will be heard until the MODE button is released. FOR EACH
CHANNEL in turn either enable or disable scanning of that channel by depressing the scan button whilst on that
channel. If the green LED glows, the channel will be scanned. If the green LED is off the channel will not be scanned.
To change the scanning status of the channel, momentarily press the MODE button. If the LED was off, the radio will
beep and the LED will burn and the channel will be scanned. If the LED was on, the radio will BAAP, the LED will
extinguish and the channel will not be scanned.

Repeat the above actions for all channels by selecting each channel in turn using the Channel dial. . When operation is
complete, switch the radio off. The new scan list is automatically saved for future use.

NOTE : OPERATOR ACCESS TO �SET SCAN MODE� CAN BE DISABLED DURING RADIO PROGRAMMING (IF
DESIRED)

CHANNEL DIAL

Changes the channel for Receive and Transmit operations. Operation of the channel dial is dependant on whether the radio is
scanning or not.

$ If not Scanning the radio will transmit and receive on the channel indicated on the channel dial.

$ If  Scanning the radio will consecutively scan each selected channel in its scan list for a received signal. The green LED will
blink once for each channel scanned.  If a carriers is found during the scanning operation that meets all the necessary tone
conditions (as programmed), scanning will pause, the green LED will illuminate (indicating a carrier) and the radio will
unmute its audio circuit. Any transmission by a remote radio will now be heard. When that transmission terminates, the
radio will stay on the channel for some seconds to allow the operator to reply. (The channel on which the radio received a
transmission is not evident to the user as it may have originated on any of the channels being scanned. The radio will
however wait on that channel). If the operator replies within a short time (before the green LED resumes flashing -
indicating that scanning operation has resumed), transmission will automatically take place the channel on which the last
remote transmission was received. If the PTT is depressed whilst the unit has resumed scanning (green LED flashing), the
unit will transmit on the channel indicated on the channel dial.
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USER CONTROLS continued

PTT (Press To Talk)

The PTT button is the larger of the two rubber pads situated on the side of the radio. Pressing the button causes the radio to
enter transmit mode.

$ If all conditions are acceptable, the red LED will light, and messages can be transmitted. The microphone is located in the
lower half of the radio casing. Speak clearly with the unit located so that the microphone is close to your mouth.

$ If when depressing the PTT button, a series of BAAP�S is heard, the unit is indicating that the channel is busy and
transmission is prohibited. This occurs when BCLO (Busy Channel Lock Out) is programmed for that channel. BCLO
prevents transmissions if the channel is occupied by other users. The radio will BAAP continuously until the PTT is
released. BCLO is extensively used in community repeater applications. Wait until the channel is free before re-attempting
transmission.

ACCESSORY BUTTON

The accessory button is the smaller of the two rubber pads and is located above the PTT button. It has no direct function in a
standard factory built PENTA and is provided in order that it may  be internally wired to suit customer specific applications
by the dealer.

PROGRAMMING THE RADIO

PROGRAMMING INSTRUCTIONS

$ Remove the antenna
$ Remove the programming connector cover by removing the screw next to the antenna connector
$ Complete the programming screen for the PENTA on the programming PC as per requirements
$ Fit one end of the programming DONGLE  to serial port COM1 or COM2 of your PC. Connect the other end of the

DONGLE via the 3-meter extension cable and adapter cable to the programming socket of the PENTA radio. After
programming data has been entered on the programming screen, switch the radio on. If all connections are correct the
radio will beep. Press key <F10> and wait a few seconds, after which the radio will beep again. This second beep will
indicate that the program has been loaded into the PENTA radio

$ Remove the programming plug from the radio and replace the programming connector cover
$ Switch the radio off and on again.
$ The radio can be reprogrammed as often as desired.
$ Re-align the radio (not normally necessary) as outlined under ALIGNMENT PROCEDURE

NB : Ensure the antenna is trimmed to the correct frequency before operation

PROGRAMMING SOFTWARE

Install the PENTA programming software as per the instructions on the installation disk. Run the software either from the
DOS prompt (PENTA.EXE) or create a program icon in Windows & associate it with �PENTA.EXE�. In this case, run the
software by Double Clicking on this Program Icon. Once the software has loaded, the following screen will display. Complete
the screen with the relevant information as indicated in the guide below.

NOTE: The programming software comprises of 4 files. Ensure that these are all present in the directory in which the
programming software is installed  for successful operation. The files are as follows

1. PEN_PROG.EXE
2. PEN_PROM.EXE
3. PEN_READ.EXE

The Readback facility (for reading Data from a radio is only applicable to radios with a Serial No with a starting Digit �R�)
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PROGRAMMING THE RADIO � Programming Software

PENTA PROGRAMMING SOFTWARE - Initial Screen

IRC        PROGRAMMER FOR - PENTA - H/H (USE DONGLE)  (ISS:02-01)   06/02/2001
 FREQ RANGE   35-45   50-65   66-88   135-175   406-470  MHz     TX TIME OUT = 30  Sec
                              ^^^^^                                   <F7> COM PORT  2
   ZVEI1  70mS     5-TONES  ID=12R23     CUSTOMER:-JOHN BROWN     REF:-FARM
 CH  TX.FREQ   RX.FREQ    DCS D/E   CTCSS D/E   BCLO  SCAN     5T-CALL -ANI-ANS-DEC
 1    66.1250   66.0000   023 Y Y                Y      Y
 2    67.0000   67.1250              67.0 Y Y    Y      Y
 3    68.3750   68.0000                                 Y       54897    T
 4    69.0000   69.5250                                                      Y   Y
 5    70.2750   70.0000                          Y      Y       78352        Y   Y
 6    74.0000   75.1250             259.1 Y Y    Y      Y       78245    L
 7    75.8750   75.0000                                 Y
 8    76.0000   66.1250                                 Y
 9    77.0000   77.0000
 10   79.1250   77.1250                          Y      Y
 11   80.3750   77.1250                                 Y
 12   76.5750   77.5200                                 Y
 13   77.2500   77.2500                                 Y
 14   79.1250   80.1250                                 Y
 15   82.5750   83.0000                                 Y
 16   88.0000   87.1750   754 Y     179.9   Y                   1498G        Y   Y
 <ESC>  <F1>COPY  <F3>RX=TX  <F4>OPT  <F5>NEW  <F6>SAVE  <F8>LOAD  <F9>READ  <F10>PROG
  ACTION:-    PRESS  <L> = LEADING ANI    <T> = TRAILING ANI      <DELETE>

PROGRAM PROMPTS - 1st PROGRAMMING SCREEN

GLOBAL PROMPTS

FREQ RANGE: The left and right arrows allow for the selection of the correct frequency band for the model being
programmed. Press <ENTER> when selected.

TX TIME : Transmit time out timer, selectable from 0 to 240 seconds. To select the appropriate time, use the
OUT up/down arrow keys.

<F7> COM : Press the <F7> key to toggle the Com Port. This data is transmitted via the selected Com Port. The option
PORT selected is saved on the PC and is automatically loaded next time the programming software is run.

ZVEI : Allows the user to select from a list of all the major international 5 tone types. This will be the tone type
used by this radio in for all 5 Tone encoding & decoding

ID : Allows the user to enter the 5 Tone ID of this radio (for decoding, answerback and ANI purposes). The user
may enter between 2 and 7 tones. A repeat tone should be entered as a �R�

CUSTOMER : 11 alphanumeric characters can be entered here to record the user/owner of the unit. Used as a reference
for the <F6> SAVE option.

REF : 5 alphanumeric character entry, typically the radio serial number or the department number. Used as a
reference for the <F6> SAVE option.

To return to the Global Prompts section of the programming screen whilst editing,  press the <PgUp> key
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PROGRAMMING THE RADIO � Programming Software continued

PER CHANNEL PROMPTS

TX FREQ : The frequency in MHz,  is entered, including the decimal place. If the frequency pair is simplex  (TX = RX)
press F3 and the RX frequency is automatically inserted. If not, press <ENTER>. Entering F1 will
duplicate the frequency into the following channel number position.

RX FREQ : The frequency in MHz,  is inserted, as above.

DCS : The DCS code, if required, is entered here. Any non standard frequency will be rejected by the software
and a table of valid options is presented to the user.

DEC : If DCS decode function is required on this channel, enter Y (assumes that no CTCSS decode is used)

ENC : If DCS encode function is required on this channel, enter Y (assumes that no CTCSS Encode is used)

CTCSS : The CTCSS (sub audio) frequency, in Hertz, is entered here if required. Any non standard frequency will
be rejected by the software and a table of valid CTCSS frequencies is presented to the user.

DEC : If CTCSS decode function is required on this channel, enter Y (assumes that no DCS decode is used)

ENC : If CTCSS encode function is required on this channel, enter Y (assumes that no DCS encode is used)

BCLO : If Busy Channel Lockout is required on this channel, enter Y

SCAN : If this channel should be scanned, enter Y

5-T CALL : This is the 5 Tone code that is transmitted on that channel if a call is initiated whilst the PTT bar is
depressed. For repeat tones, enter �R� & for group calls enter a �G� in the correct group position. 

ANI : Select either (L)eading [Sent immediately after PTT press] or (T)railing ANI [Sent after PTT is released]

ANS : If the radio is to answer back after it has decoded a 5 Tone call on this channel, enter Y. Note that the unit
cannot answer back if it has not been set up to decode (see below)

DEC : If the radio should decode its own ID on this channel  and alert the user that he has been called, enter Y

FUNCTION KEYS

F1 : Duplicates the frequency information from the previous channel

F3 : Copies the transmit frequency for that channel into the receive position

F4 : Displays the 2nd programming screen

F5 : This key will refresh the screen with a new blank form

F6 : This stores the information for recall later. A maximum of 40 sets of data may be stored. This data is
referenced by the CUSTOMER and REF fields on the programming screen.

F8 : This recalls information stored by using the F6 function.

F9 : This reads the data from the radio & presents it on the screen for editing/saving or programming another
unit with the same data. NOTE : THE DONGLE MUST BE PRESENT !

F10 : When all entries are complete, this transmits the program to the radio unit.

OTHER ACTIONS

<ESC> : Exits the Program

<PAGE UP> : Moves the cursor to the upper section of the screen for editing

 <Print Screen>     Press this to make a hard copy on the printer

  ACTION : Describes the action required for that cursor position
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PROGRAMMING THE RADIO � Programming Software continued

PROGRAM PROMPTS - 2nd PROGRAMMING SCREEN

This is the Options screen which is presented when the user presses the <F4> key. The options presented may be relevant or
not depending on the application. Some hints are enumerated here which may be useful to you.

PENTA PROGRAMMING SOFTWARE � 2nd Screen

 IRC   PENTA  PROGRAMMING       SETTINGS FOR ALL CHANNELS         ISSUE 12-00
 THE FOLLOWING PARAMETERS ARE NOT SELECTABLE ON EACH INDIVIDUAL CHANNEL
 .. THEY ARE COMMON TO ALL CHANNELS. DEFAULT VALUES ARE SHOWN INITIALLY
    WAIT TIME BETWEEN 5-TONE CALL DECODED & ANSWER BACK......>  100  mS
    WAIT TIME BETWEEN PTT PRESSED & LEADING ANI TO COMMENCE..   100  mS
    BLOCK OPERATOR FROM CHANGING CHANNELS BEING SCANNED......   NO
    FORCE SCAN ON............................................   NO
    FORCE SCAN OFF...........................................   NO
                  <ENTER> TO ACCEPT           <F5> FOR DEFAULT SETTINGS
    <L/R> ARROWS TO CHANGE TO NEW SETTINGS           <U/D> ARROWS TO SHIFT CURSOR

Wait time between 5-Tone call decoded and answer back
This time can be made long or short. If a base station controlled setup is in use then an answer back should occur as soon as
possible to save operator time. However if a 5-tone call is used between two radios for checking if the other radio is within
operating range or not then it may be useful to extend this time to 1 second which gives the calling party time to release his
mode button and PTT in time to hear the answer back. Even slowly released buttons will still be in time to hear the answer
back (assuming that the answer back is programmed for use on the first programming screen) This variable time will also
have to be set to approx. 500 milliseconds if units are talking via simplex repeater systems

Wait time between PTT pressed and leading ANI to commence This time may never be less than 100mSec and must
be about 400mSec minimum if talking via a repeater. We recommend trailing ANI to be used as it does not interfere with
access time for normal speech or have the chance of missing the first few tones of a 5-Tone sequence even when talking via a
repeater

Block operator from changing channels being scanned
This feature if programmed as �YES� will prohibit the radio operator from changing the scan list. i.e. Set scan is disabled and
can only be enabled again if the radio is reprogrammed

Force scan on (Scan on irrespective)
By programming �YES� the unit will immediately start scanning after it is switched on. The radio operator is prohibited from
disabling scan.

Force scan off (Scan off irrespective)
By programming �YES� to this parameter scanning is totally disabled until the radio is reprogrammed. If the scan button is
pressed the radio may beep to say that scan is on but will the immediately BAAP to indicate that scan is off again

NOTES ON PROGRAMMING THE UNIT FOR SUCCESSFUL OPERATION

1. CTCSS and DCS encode may not be used simultaneously on one channel
2. CTCSS and DCS decode may not be used simultaneously on one channel
3. CTCSS encode and DCS decode may  be used simultaneously on one channel
4. DCS encode and CTCSS decode may  be used simultaneously on one channel
5. 5-Tone encode and decode may be used simultaneously with DCS and CTCSS
6. If the unit is to decode CTCSS or DCS together with 5 Tone, it will first attempt to decode the 5 Tone and only if

successful will it then attempt to decode the CTCSS / DCS
7. Scanning may be activated on channels set up to decode 5 Tone - this may not however be successful unless the unit

transmitting the 5 Tone call is set up with a long transmitter wait time.
8. When inserting 5-Tone codes, a repeat tone should be programmed as a �R� and a whilst a group call should be

programmed as a �G�
9. If the TX FREQ is left blank on any Channel Number, the radio will not transmit on this channel.



PENTA HAND HELD RADIO                           ALL MODELS                                                                Page 12

OPENING THE RADIO

For alignment

1 Remove the battery

2 Remove the two black M3 screws which hold the belt-clip in position

3 Remove the 5 countersunk screws holding the back metal cover in position.

4 Remove the metal cover. This is achieved by lifting the bottom end away from the plastic casing then sliding it gently
downwards until it can be removed. Care must be taken while doing this. No force must be used. If the contact which supplies
power to the PCB from the cover is bent, then it should be restored to its original shape before re-assembly.

At this stage most alignment and testing can be accomplished

For complete disassembly

5 Remove the knobs of the radio. These are hard rubber push-on types. Using a 3mm wide screwdriver blade, gently pry  the
knob off (alternately from each side)

6 Remove the round retaining nuts which hold the controls to the front panel

7 Remove the top plastic moulding. The coaxial cable attached to the antenna cable is sufficiently long to allow removal of
this top moulding without it being necessary to de-solder the coax

8 After sliding out the soft rubber PTT button, remove the PCB from the front plastic moulding. A long nose pliers can be
used to grip one of the ferrules near the bottom of the PCB to lift it away from the front plastic moulding. Lift it about 30mm
away from the plastic moulding before sliding the front plastic moulding away from the PCB. If some resistance is
encountered it is probably the loudspeaker engagement �ring� which is not cleared yet.

Re assembly

Reverse the above procedures to re assemble the radio. Remember to check that the power contact which supplies power to
the radio PCB on the back metal cover is not bent out of shape before re-inserting the cover

ALIGNMENT PROCEDURE
               Ref. :  Circuit diagram : PENTA  /  Parts location Diagram : PENTA

1. Open the radio and program the radio as detailed under the previous section.

2. Apply 7.5 Volts to the terminals provided on the PCB near the base end of the radio. Set the current limiting of the
power supply being used to 1600 Ma.

3. Connect a radio test set to the antenna connector

4. Switch the power supply ON. Switch the radio on.

5. TRANSMITTER FREQUENCY.  Transmit briefly by depressing the PTT switch which is mounted vertically on the
side of the PCB. Check that the RF frequency is correct to within 100 Hz. If it is not adjust the trimmer capacitor C113

6. DISCRIMINATOR . Apply a RF Signal modulated at 1 kHz with deviation of 1.5 kHz and level 2 mV (-40 dBm) at the
correct frequency relating to the channel number selected. Rotate the squelch preset potentiometer control R26 fully
counter-clockwise. A 1 kHz tone should be heard. Adjust the Discriminator coil L17 such that the DC output voltage at
the DISCR test point is midway between its max and min values (2Volts DC nominal). Receiver sensitivity should be
0,25uV ( -118 dBm ) for 12 dB SINAD. SINAD measurement should be measured at the loudspeaker terminals.

7. MUTE / SQUELCH. Set the mute / squelch preset (R26) so that a signal of -119dBm (0,25 uV) will just break mute.
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ALIGNMENT PROCEDURE continued

8. SPEECH DEVIATION - Speech deviation should be set after CTCSS deviation has been set. While depressing the PTT
switch, whistle into the microphone and adjust the overall SPEECH + CTCSS deviation to 2.4 kHz by rotating R110.
Check the transmitter power output to be nominally 5 watts.

CTCSS DEVIATION - R122 controls CTCSS deviation. Set CTCSS deviation between 250 and 350Hz (12.5KHz
Channel spacing).

DCS DEVIATION - DO NOT TRY TO SET DCS DEVIATION  unless special test equipment is available.
DCS deviation is set by following the CTCSS procedure above.

Note: Most test instruments are not capable of measuring DCS deviation correctly since their low frequency response
is not adequate (down to DC). If the DCS waveforms are suspect it is necessary to use an oscilloscope attached
to a second radio�s receiver discriminator output to check the transmitted DCS waveform of the transmitter
under test. Typically older radio test sets and older deviation meter�s will indicate double the DCS deviation
that is actually present

TEST PROCEDURE
                         Ref. : Circuit diagram :  PENTA_xx  /  Parts Location diagram : PENTA

1. Program the radio as follows CH 1   Frequency : Low MHz
CH 2   Frequency : Mid MHz
CH 3   Frequency : High MHz

2. Open the radio, connect as for Alignment Procedure.

3. Set the controls as follows CH 2 VOL  Mid position

4. Check the following DC voltages and currents using an Electronic Voltmeter or Oscilloscope set to DC 1V/cm

MEASUREMENT POINT               RESULT                             COMMENTS
Power supply current 35 mA Radio muted
C107 +ve 5 V 5 volt regulator
Collector Q7 0 V TX HT
Collector Q1 3 V RF Amp
U1 pin 4        4,8 V IF Amp
U4 pin 17 1-4V 2nd Synth Lock
U3 pin 1       0 V AF Amp muted
VCO Phase Lock 0.5-4.5 V Synth Lock
Collector Q4 7.2 V TX final supply

5. Perform the following tests

Rotate the Channel control between channel 1 and 3 and check that the Synthesiser achieves lock within 50 mSec. and
that the Lock Voltage is stays between 0.5V and 4.5V. To do these checks use an oscilloscope set to 1 V/cm DC with it's
time base set to 50 mSec/cm.

6. Tune the discriminator coil L17 as outlined under Alignment Procedure at CH 2
Check that the receiver sensitivity is nominally  0,25 uV or -119 dBm for 12dB SINAD
Check for proper Mute Control operation.
Set the Volume Control to maximum and check that at least 5 V p-p is present at each loudspeaker terminal. Note that
both loudspeaker terminals are �live�
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TEST PROCEDURE continued

WARNING :- DO NOT LET THE TRANSMITTER FINAL TRANSISTOR OVERHEAT DURING THE
FOLLOWING TESTS

7. While depressing the PTT switch, do the following tests on channel 2 with the Mute preset fully counter-clockwise

MEASUREMENT POINT               RESULT                             COMMENTS
Power supply current 1500 mA TX current
Speaker noise    None TX Audio mute
Collector Q7     7.2 V TX HT
Collector Q8 6.5 V TX driver supply
Collector Q9 5.5V TX pre-driver supply
U5 pins 7,8,14 2.8 V Modulator ref.
U5 pin 1 2.5 V L.P.F. for CTCSS

8. Check that the transmitter power is greater than 4 W for channel switch settings of 1 and 3, and also check that the
frequencies are correspondingly correct. Confirm that the lock voltage is >0.4V at the lowest and 4.6V at the highest.

9. While whistling into the microphone, confirm that 3-4 Vp-p is present at the "live" end of the deviation preset R110

Set the Deviation correctly with the channel switch at position 2

CIRCUIT DESCRIPTION
Refer Circuit Diagrams PENTA_xx

CHANNEL SYNTHESIZER

       This synthesiser consists of the following circuit blocks

Rx and Tx Voltage Controlled Oscillators VCO
VCO Supply switch Q12, Q16
Channel Switch SW4
u-PROCESSOR U8
EEPROM U7
Synthesizer I.C. U4
Reference X-Tal oscillator X2

VCO�s
There are two VCO�s as part of the main PCB, the Receiver VCO and the Transmitter VCO. They are essentially stable
oscillators whose frequencies can be controlled by an external voltage at their phase lock input points.
RF power output is +4 dBm for the RX VCO and 0 dBm for the TX VCO
The VCO�s are wide band and have no tuning points.
The receiver VCO operates at the receiver frequency + the 1st IF frequency (high side mix). The transmitter VCO operates
directly at the transmitter frequency. Both VCO�s derive their lock voltage from the same synthesiser and also share the
same loop filter.

Channel Switch
SW4 is a binary coded switch. All its contacts are open for channel 1. It's outputs are read by the u-Processor. R130 to R133
are pull-up resistors

Prom
The PROM is Electrically Erasable and can be reprogrammed 100,000 times. It is programmed via the Programming socket
SKT2 and the u-Processor while the radio is in "Program Mode"
It is programmed using a specially developed software package which is available from IRC.



PENTA HAND HELD RADIO                           ALL MODELS                                                                Page 15

CIRCUIT DESCRIPTION continued

Synthesizer Integrated Circuit
The synthesizer integrated circuit contains two independent synthesisers. One is used to control the Receiver and
Transmitter VCO�s, and the other is used to synthesise the IF oscillator at 21.855MHz (45.455 MHz for UHF)

Each synthesiser has the same number of functional blocks

Reference Divider : divides the reference frequency to the comparison frequency

Variable Ratio Divider : divides the VCO�s frequencies to the comparison frequency

Phase detector     : compares the comparison frequencies of the reference divider and the variable ratio

No lock detector : pin 20 goes low for no lock thereby disabling transmissions on false frequencies

The operation of a synthesizer is relatively simple. Two waveforms are compared in phase and the resultant DC output is
applied to the VCO control input to hold the frequency / phase constant. The phase detector does the phase comparison. The
frequency of the two waveforms being compared in the primary synthesiser is at the channel spacing of the radio (12.5 KHz).
The synthesizer chip pin 6 receives in the primary VCO frequency. R91 is a pull up resistor for the out of lock detector which
prevents transmissions before lock occurs. The synthesiser IC also contains a digital to analogue converter which is used in
this design to switch the transmitter on and off. Data for the synthesiser is fed in via pins 11, 12, and 13 from the u-
Processor U8.

The secondary synthesiser is used to control the frequency of the IF offset oscillator (21.855MHz for all models excepting
UHF where the frequency is 45.455MHz. Its comparison frequency is 15 kHz (24.7KHz for UHF)  Its frequency is fed in at
pin 15 and its phase detector output is at pin 17.

Reference Crystal Oscillator
The reference X-tal is X2. It operates at 9,6 MHz and is extremely stable. Fine tuning is done by adjusting C113. In the event
of this X-tal being damaged it must be replaced with a X-tal of similar stability.

A TCXO (Temperature Compensated X-Tal Oscillator) can be fitted which has a stability of better than +-2ppm over the
temperature range of the radio. Such oscillators are usually only used at UHF.

Loop Filter
The loop filter consists of C86, and the phase advance network C84 together with R79 and R80

When the loop is locked, the voltage at pin 20 of U4 rises to 0.7 Volt. If the loop is not in lock the voltage at this pin is below
0.5V thereby inhibiting transmissions.

RECEIVER

The receiver is of the double conversion superheterodyne type. Incoming frequencies are first converted to the first IF
frequency of 21.4 MHz (UHF is 45MHz) and then to the second IF frequency of 455 KHz. Demodulation employs a phase
detecting discriminator. The audio signal is passed through a 6dB/oct de-emphasis network to convert the incoming phase
modulated RF signal back to FM.  0,5 Watts of audio are available at the loudspeaker terminals. The audio signal is muted
in the absence of RF signals.

The main elements of the Receiver are:-

RF Amplifier Q1
First  Mixer (diode ring) L9, D7, D8, L10
Crystal filter  F1 & F2
IF Pre-amplifier Q2
IF Amplifier U1
IF Filter F3
Audio Amplifier U3
Mute / Squelch Q4
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CIRCUIT DESCRIPTION continued

R F Amplifier
Signals entering the antenna pass through the low pass filter and are coupled into the first two stages of the RF bandpass
filter via L4. They are then amplified by Q1, and are further filtered in the next two stages of the RF band pass filter.

The RF amplifier chain has an image response is greater than -75 dB. Gain is approximately 10 dB.

During reception D1 and D13 do not conduct.

Receiver Tuning
The receiver �front end� is automatically tuned when programming the radio�s operating frequencies. The outputs from pins
17, 18, 1, and 2 of the u-Processor U8 are used with R126 to R129 to form a digital to analogue converter. This voltage
changes with frequency of operation and is applied to varicaps D3 to D6 to tune the RF amplifier filter. The filter has a
relatively narrow bandwidth thereby optimising receiver Intermodulation and blocking performance. The prescribed tuning
�law� is defined by the programming software and cannot be altered.

First Mixer
This mixer is of the high dynamic range diode ring type and is double balanced to help eliminate spurious responses. The RF
signal enters at L9, the local oscillator signal from the synthesizer at L10. The output is from another winding of L10

Gain is approx. -7dB. Gain is restored by Q2 before entering the IF amplifier IC U1 at pin 16.

Receiver sensitivity if the signal is injected at L9 from a 50 ohm source is approx. -111dBm.

R14, C25, and L11 ensure that the mixer is terminated at all frequencies by 50 ohms. This network does not absorb IF
energy.

Crystal Filter
The crystal filter is divided into two sections with the amplifier Q2 separating the two halves.

The output of the mixer is matched to the first crystal filter by the network L12, and C26. The output of this filter section is
matched to Q2 by C27 and L13.

The second crystal filter is matched from Q2 by R19 (or L14) and C30 and to the IF Amplifier input by R20 (or L15) and C31.

The crystal filter F1 & F2  provides >25 dB of adjacent channel performance and attenuates the 455 kHz image mixing by
>70 dB.

The ceramic filter F3 provides a further 45 dB of adjacent channel filtering.

I F Amplifier
The IF Amplifier integrated circuit contains an oscillator, a mixer, limiting amplifiers, and a phase detector type
discriminator. It also contains an operational amplifier and a threshold detector with hysteresis which are both used for
squelch applications.

The incoming signal at pin 16 from the crystal filter is down converted to 455 kHz by mixing it with the second local
oscillator frequency. After some amplification, this 455 KHz signal at pin 3 is filtered by F3. The signal re-enters U1 at pin 5
whereupon it is amplified until limiting occurs.

The second local oscillator frequency is synthesised thereby maintaining the stability of the reference Crystal X2. This
oscillator comprises L16 with feedback capacitors C38 and C39. Its frequency is controlled by the synthesiser U4 via loop
filter C87, R83 and C88 and the varicap diode D10 coupled to the oscillator circuit by C37.

C41 and C42 are decoupling capacitors. L17 (internal tuning capacitor) is the discriminator.

The wideband audio signal is present at pin 9.  R27 and C43 forms a low pass filter which cuts frequencies above 3 KHz.
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CIRCUIT DESCRIPTION continued

Sub audio filter
U2 with associated components C44,45,46 and R30,31,32 form a high pass filter to remove CTCSS and DCS frequency
components below 300Hz before the audio signal is passed to the volume control R33.

Audio Amplifier
The Audio Amplifier U3 is capable of delivering 500 mW of power into the 24 ohm loudspeaker load SP1. It is muted by
removing its supply voltage at pin 1 as controlled by Q4 and Q5.

After the audio signal passes through the volume control, it enters the audio amplifier at pin 2. The dynamic gain is
determined by R38 and C55. Thus the higher the frequency of the audio signal, the lower the gain. This 6dB/Oct de-emphasis
is required to de-emphasize the pre-emphasized transmitted audio signal. The gain of the amplifier is limited at low
frequencies by C51 and boosted above 2KHz by C50.

U3 is used in the BTL (Bridge Tied Load) configuration. It is therefore possible to connect directly to the loudspeaker without
a coupling capacitor.

Mute / Squelch
The mute system is based on the fact that with no carrier signal present, the recovered audio signal has a significant amount
of high frequency noise. As carrier becomes present the amount of high frequency noise diminishes rapidly. This change of
noise content is used to determine whether there is carrier present or not.

Pin 10 of U2 is the input of an operational amplifier. Pin 11 is its output. This amplifier together with feedback elements R24
C35 C34 and R23 form a tuned amplifier at about 20 KHz. Signal is fed to this filter via the MUTE preset R26 via R25 and
C36. The band limited noise signal is rectified by D9 as coupled to it by C33. The average value of the recovered DC signal is
fed to the threshold detecting amplifier whose input is at pin 12. Some pre-bias is provided by R21 to ensure correct
operating conditions. The rectified signal is averaged by R22 and C32.

In the absence of carrier, a significant amount of noise is present, pin 12 is pulled negative and pin 13 is forced high. The
audio amplifier is then muted by the microprocessor via Q5 and Q4 . When the transmitter is activated the audio amplifier is
muted.

TRANSMITTER

The main elements of the transmitter are:-

Microphone Amplifier U5
Modulator TX VCO
Transmitter Amplifier Q9, Q8, Q6
TX / RX switching D13, D1
Harmonic filter L1, L2, L3

Microphone Amplifier
The microphone amplifier is of the VOGAD type. ( Voice Operated Gain Adjusting Device ). The microphone signal is first
amplified by U5B and then by U5C. Initial bias for these amplifiers is provided by R95 & R101.The bias is modified by a
control voltage applied via R103. The Control voltage is a function of the transmitter frequency. During TX the D-A converter
R129-R129 outputs a voltage to hold deviation constant according to the non linear characteristics of the TX VCO. The
linearising voltage is programmed into the radio according to each channel�s TX frequency.  Before the microphone signal is
amplified it is passed through a 6 dB / Oct pre-emphasis network, R92 and C94. C95 provides RFI filtering.

When the peak voltage at pin 8 of U5C exceeds 5Vdc, Q14 conducts and C99 is charged to a positive potential. This causes
Q13 a FET to conduct partially. In doing so it increases the amount of negative feedback across U5B thereby reducing its
gain. Transmitter deviation due to speech signals is thus held constant over a 35 dB dynamic range irrespective of
transmitter operating frequency.

R97 and C98 provide dynamic feedback to reduce harmonic distortion caused by Q13.

5-tone signals are injected via R102, C108, R94

To minimise splattering during transmissions,  the modulation signal passes through a two pole low pass filter which cuts off
at 3,3 KHz before modulating the VCO. This filter comprises U5D and its associated components.

Speech deviation is set by a preset potentiometer R110
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CIRCUIT DESCRIPTION continued

Modulator
The loop bandwidth of the phase locked loop is designed to be about 100 Hz. This bandwidth is not constant since the VCO
tuning law is not linear and also the division ratios change with transmitted frequency. The loop bandwidth is never greater
than 300 Hz.

Within the loop bandwidth the phase locked loop will tend to cancel disturbances, but outside the loop bandwidth the VCO
can be modulated. This principle is used to modulate the transmitter for speech signals which are rarely lower than 300 Hz.
The VCO is modulated by adding a small portion of the Microphone signal to the phase lock input of the synthesizer via R111
as shunted by R79. Frequency compensation is accomplished by C102.

To prevent variations of deviation for CTCSS and DCS modulation signals with loop bandwidth changes, two point
modulation is used. CTCSS and DCS modulation is applied directly to the reference crystal oscillator via U5A and associated
components with frequency compensation via R114. Since DCS contains very low frequency components, this second
modulation input is DC coupled.

Transmitter Amplifier
The transmitter amplifier is broadband and covers the overall frequency band of each radio. It comprises Q9, Q8, and Q6
with their respective matching networks. Power output exceeds 4,5 W.
If the synthesizer is out of lock, the transmitter is switched off by synthesizer pin 20.
Power to Q6 is direct from the battery. However power to the driver transistors Q8 and Q9 is only present when TX HT is
present (Q7 conducting).

TX / RX  Switching
TX HT is applied by Q7 conducting. A direct current of 15 mA then passes via R65, D1, L4, D13 thereby allowing the
transmitter signal to be passed to the antenna via C8 and the low pass filter.  During transmissions both D13 and D1 are
"shut" to RF signals. L4 acts as a shunt inductor to ground which does not upset transmitter power. The signal at the
cathode of D1 which enters the receiver is minimal as it is bypassed to ground via C72. The receiver thus sees very little of
the transmitted signal.

R2 ensures that both D1 and D13 have 0 volts across them during receive conditions. Thus the antenna signal is not
attenuated before it enters the receiver.

Low Pass Filter
The low pass filter comprises L1 L2 L3 and associated capacitors. It attenuates all harmonic frequencies by 55 dB. R1
ensures that no static build-up can occur on the antenna.

OTHER CIRCUITS

Time Out Timer
The time out timer cuts transmitter power after the time programmed in the programming software.

5 Volt Regulator
The 5 volt reference U6, provides a stable supply to many circuits of the radio.
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PARTS LIST - MODEL PENTA_M1

R1 47K R67 2K2 C1 10P C67 82P D1 BA423AL RX VCO
R2 47K R68 47E C2 3P3 C68 - D2 - R01 22E
R3 22K R69 10E C3 33P C69 82P D3 BB148 R02 68K
R4 22k R70 220E C4 12P C70 820P D4 BB148 R03 2K2
R5 22K R71 10E C5 33P C71 1UFc D5 BB148 R04 470E
R6 47K R72 220E C6 8P2 C72 820P D6 BB148 R05 -
R7 220E R73 47E C7 12P C73 47P D7 PMBD353 R06 220E
R8 100E R74 330E C8 820P C74 68P D8 PMBD353 C01 10N
R9 2K2 R75 680E C9 1N C75 100N D9 LL4148 C02 1P0
R10 22K R76 1K  C10 39P C76 10N D10 BB148 C03 1UFT
R11 22K R77 22K C11 -   C77 10N D11 BAV23 C04 10N
R12 22K R78 330E C12 1N C78 - D12 3MM GRN C05 470P
R13 2K2 R79 220E C13 150P C79 56P D13 BA423AL C06 820P
R14 47E R80 3K3 C14 27P C80 10N D14 3MM RED QO1 BFG92A
R15 100K R81 22E C15 8P2 C81 15P D15 4004 SMD Q02 BCW60
R16 5K6 R82 - C16 10N C82 1P0 D16 LL4148 Q03 J309
R17 2K2 R83 12K C17 15P C83 1P0 D17 BB148 L01 220NH/0805
R18 1K  R84 100K C18 27P C84 1UF U1 TK10492 L02 10E RES
R19 390E R85 22E C19 - C85 -  U2 LM324 L03 150NH/0805
R20 1K5 R86 10K C20 150P C86 .1UF U3 TDA7052BT L04 470NH/0805
R21 470K R87 10K C21 100N C87 10N U4 UMA1018 D1 BB148
R22 100K R88 12K C22 22P C88 100N U5 LM324 D2 BB148
R23 1M  R89 22E C23 18P C89 4P7 U6 TK11450M TX VCO
R24 2K2 R90 47K C24 15P C90 100N U7 24LC02B R01 22E
R25 10K    R91 100K C25 470P C91 47N U8 u-Processor R02 68K
R26 10KP R92 3K3 C26 33P C92 47P R03 2K2
R27 4K7 R93 10K C27 18P C93 100N L1 100NH R04 470E
R28 47K R94 1M C28 1N C94 2N2 L2 100NH R05 -
R29 22E  R95 1M C29 10N C95 10N L3 100NH R06 220E
R30 56K R96 150K C30 3P9 C96 330P L4 220NH C01 10N
R31 4K7 R97 3K3 C31 100P C97 100N L5 270NH C02 2P2
R32 1M R98 100K C32 .47UF C98 100N L6 270NH C03 1UFc
R33 10Klg R99 470K C33 10N C99 100N L7 270NH C04 10N
R34 100E R100 47K C34 39P C100 2N7 L8 270NH C05 470P
R35 150K R101 330K C35 470P C101 1000P L9 617DB-1010 C06 820P
R36 150K R102 1M C36 470P C102 820P L10 617DB-1010 Q01 BFG92A
R37 150K R103 1M C37 82P C103 10N L11 100NH Q02 BCW60
R38 22K R104 33K C38 220P C104 10N L12 1.5UH Q03 J309
R39 10K R105 470E C39 120P C105 100UF L13 2.7UH L01 100E RES
R40 150E R106 100K C40 10UF C106 10N L14 - L02 10E RES
R41 22K R107 1M C41 47N C107 10UF L15 - L03 220NH/0805
R42 12K R108 10K C42 47N C108 220P L16 470NH/0805 L04 2K2 RES
R43 4K7 R109 33K C43 4N7 C109 820P L17 DISCRIM D01 BB148
R44 330E R110 10KP C44 10N C110 6N8 L18 150NH D02 BB148
R45 100K R111 470K C45 10N C111 2N2 L19 IRC
R46 220K R112 47K C46 10N C112 15P L20 47NH Q1 BFG92AX
R47 100K R113 2K2 C47 4N7 C113 2-6P L21 FX1115 Q2 BFR92A
R48 10K R114 3M3 C48 10N C114 33P L22 470NH/0805 Q3 BCW60B
R49 2K2 R115 22K C49 680P C115 47P L23 47NH/0805 Q4 BC807
R50 100K R116 150K C50 2N2 C116 47P L24 220NH/0805 Q5 BCW60B
R51 100K R117 150K C51 22N C117 1N L25 220NH/0805 Q6 BLT52
R52 2K2 R118 220E C52 1UFc C118 22P L26 1N CAP Q7 BC807
R53 22K R119 330K C53 10N C119 47P L27 220NH/0805 Q8 BFG97
R54 10K R120 4K7 C54 1N C120 47P L28 FX1115 Q9 BFR93A
R55 1K R121 4K7 C55 47N C121 47P Q10 BCW60B
R56 680E R122 10KP C56 470P C122 47P MI ECM10 MIC Q11 BCW60B
R57 100K R123 1M C57 47P C123 10P SP1 24E / 0.5W Q12 BC807
R58 8K2 R124 2M2 C58 47P Q13 BFR31
R59 2K2 R125 22K C59 100UF Q14 BC807
R60 10K R126 820K C60 47P F1 21M7A Q15 BCW60B
R61 10K R127 390K C61 47P F2 21M7A Q16 BC807
R62 10K R128 200K C62 47P F3 TOKO A55G Q17 BCW60B
R63 10K R129 100K C63 47P Notes:-
R64 220E/1206 R130 47K C64 47P X1 4.0MHz RESISTORS    0805 SMD .1W 5%
R65 470E R131 47K C65 47P X2 9.6 MHz CAPACITORS
R66 22K R132 47K C66 68P < 1N   0805 SMD 5% NPO 63V

R133 47K    > 820P 0805 SMD 10% X7R 63V
R134 330K            .1UF - 10UF TANT SMD 1206 10% 

1UFc - CERAMIC  25V   1206
>1OuF ELCO 16V 50%
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PARTS LIST - MODEL PENTA_H1

R1 47K R67 2K2 C1 5P6 C67 33P D1 BA682 RXVCO
R2 47K R68 33E C2 2P2 C68 - D2 - R01 22E
R3 22K R69 4E7 C3 15P C69 27P D3 BB135 R02 68K
R4 -  R70 220E C4 6P8 C70 820P D4 BB135 R03 10K
R5 22K R71 10E C5 15P C71 1UFc D5 BB135 R04 220E
R6 47K R72 100E C6 5P6 C72 820P D6 BB135 R05 -
R7 220E R73 47E C7 10P C73 - D7 PMBD353 R06 220E
R8 220E R74 470E C8 820P C74 82P D8 PMBD353 C01 10N
R9 2K2 R75 680E C9 5P6 C75 33P D9 LL4148 C02 2P2
R10 22K R76 1K  C10 39P C76 10N D10 BB148 C03 1UFT
R11 - R77 15K C11 1P2 C77 10N D11 BAV23 C04 10N
R12 22K R78 100E C12 1N C78 - D12 3MM GRN C05 33P
R13 2K2 R79 100E C13 8.2NH C79 100P D13 BA682 C06 820P
R14 47E R80 2K2 C14 27P C80 10N D14 3MM RED QO1 BFG92A
R15 100K R81 22E C15 15P C81 33P D15 4004 SMD Q02 BCW60
R16 5K6 R82 - C16 10N C82 1P0 D16 LL4148 Q03 2SK711
R17 2K2 R83 12K C17 12P C83 1P0 D17 BB148 L01 100NH/0805
R18 1K  R84 100K C18 27P C84 1UFT U1 TK10492 L02 220NH/0805
R19 390E R85 22E C19 1P2 C85 -  U2 LM324 L03 39NH/1008
R20 1K5 R86 10K C20 8.2NH C86 .1UF U3 TDA7052BT L04 150NH/0805
R21 470K R87 10K C21 100N C87 10N U4 UMA1018 D1 BB148
R22 100K R88 12K C22 22P C88 100N U5 LM324 D2 BB148
R23 1M  R89 22E C23 15P C89 4P7 U6 TK11450M TX VCO
R24 2K2 R90 47K C24 8P2 C90 100N U7 24LC02B R01 22E
R25 10K    R91 100K C25 470P C91 47N U8 u-Processor R02 47K
R26 10KP R92 3K3 C26 33P C92 47P R03 4K7
R27 4K7 R93 10K C27 18P C93 100N L1 47NH R04 220E
R28 47K R94 1M C28 1N C94 2N2 L2 47NH R05 -
R29 22E  R95 1M C29 10N C95 10N L3 47NH R06 220E
R30 56K R96 150K C30 3P9 C96 330P L4 100NH C01 10N
R31 4K7 R97 3K3 C31 100P C97 100N L5 100NH C02 2P2
R32 1M R98 100K C32 .47UF C98 100N L6 100NH C03 1UFc
R33 10Klg R99 470K C33 10N C99 100N L7 100NH C04 10N
R34 100E R100 47K C34 39P C100 2N7 L8 100NH C05 33P
R35 150K R101 330K C35 470P C101 1000P L9 617DB-1010 C06 820P
R36 150K R102 1M C36 470P C102 560P L10 617DB-1010 Q01 BFG92A
R37 150K R103 1M C37 82P C103 10N/1206 L11 100NH Q02 BCW60
R38 22K R104 33K C38 220P C104 10N/1206 L12 1.5UH Q03 2SK711
R39 10K R105 470E C39 120P C105 100UF L13 2.7UH L01 100E RES
R40 150E R106 100K C40 10UFT C106 10N L14 - L02 220NH/0805
R41 22K R107 1M C41 47N C107 10UFT L15 - L03 56NH/0805
R42 12K R108 10K C42 47N C108 220P L16 470NH/0805 L04 150NH/0805
R43 4K7 R109 33K C43 4N7 C109 820P L17 DISCRIM D01 BB148
R44 330E R110 10KP C44 10N C110 6N8 L18 68NH D02 BB148
R45 100K R111 470K C45 10N C111 2N2 L19 IRC
R46 220K R112 47K C46 10N C112 5P6 L20 47NH Q1 BFG92AX
R47 100K R113 2K2 C47 4N7 C113 2-6P L21 FX1115 Q2 BFR92A
R48 10K R114 3M3 C48 10N C114 56P L22 220NH/0805 Q3 BCW60B
R49 2K2 R115 22K C49 680P C115 47P L23 6.8NH/0805 Q4 BC807
R50 100K R116 150K C50 2N2 C116 47P L24 33NH/0805 Q5 BCW60B
R51 100K R117 150K C51 22N C117 1N L25 220NH/0805 Q6 BLT52
R52 2K2 R118 220E C52 1UFc C118 22P L26 1N CAP Q7 BC807
R53 22K R119 330K C53 10N C119 47P L27 47NH/0805 Q8 BFG97
R54 10K R120 4K7 C54 1N C120 47P L28 FX1115 Q9 BFR93A
R55 1K R121 4K7 C55 47N C121 47P Q10 BCW60B
R56 680E R122 10KP C56 470P C122 47P MI ECM10 MIC Q11 BCW60B
R57 100K R123 1M C57 47P C123 5P6 SP1 24E / 0.5W Q12 BC807
R58 8K2 R124 2M2 C58 47P Q13 BFR31
R59 2K2 R125 10K C59 100UF Q14 BC807
R60 10K R126 820K C60 47P F1 21M7A Q15 BCW60B
R61 10K R127 390K C61 47P F2 21M7A Q16 BC807
R62 10K R128 200K C62 47P F3 TOKO A55G Q17 BCW60B
R63 10K R129 100K C63 47P Notes:-
R64 100E/1206 R130 47K C64 47P X1 4.0MHz RESISTORS    0805 SMD .1W 5%
R65 470E R131 47K C65 47P X2 9.6 MHz CAPACITORS
R66 22K R132 47K C66 27P < 1N   0805 SMD 5% NPO 63V

R133 47K    > 820P 0805 SMD 10% X7R 63V
R134 330K          .1UF - 10UF TANT SMD 1206 10%

1UFc - CERAMIC  25V   1206
>1OuF ELCO 16V 50%      
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CHARGERS

There are a few methods for charging the battery of the radio:-

1. Using a motor-car cigarette lighter adapter cable directly to the battery of the radio (slow charge)
2. Using the mains plug in transformer (which provides 13.2V DC) directly to the battery of the radio (slow

charge)
3. Using the mains plug in transformer directly to the DC input of the fast desktop charger, in which case the

radio with battery is dropped into the charger, or with the battery of the radio removed and using the
divider plate, the battery alone is placed into the charger (fast charge)

4. Using a motor-car cigarette lighter adapter cable directly to the desk-top charger for fast charging in a
vehicle (fast  charge)

SLOW CHARGING

The battery has a slow charging circuit built into it. When a 13.2V DC source is plugged into the socket at the
bottom end of the battery (near the charging contacts) the adjacent red LED will burn and charging commences.
The charge rate is low. No damage will result to the battery even though it is left charging for a few days.
Normally charging through this input will take 16 hours for a flat battery.

DESKTOP CHARGER    (Model : Penta-Ch-R)

The desktop charger provides a Rapid Charging as well as a Reconditioning facility

During fast charge operation is as follows

The red LED indicates that power is available to the charger
A flashing green LED indicates that fast charge is taking place. During fast charge the rate of flashing of the
green led gives an indication of the state of charge.

•  Slow flashing shows that the battery is flat.
•  Rapid flashing indicates that the battery is nearly fully charged

A solid burning green LED indicates that fast charging has ceased and that trickle charge has commenced.
The battery will not �fast charge� for more than 1 hour and 20 minutes

During reconditioning operation is as follows   (Recommended once per week)

If the battery is in the charger, pressing the recondition button  will initiate a recondition cycle.
The green LED will flash slowly while the battery is being discharged. This can take a short time if the
battery is already discharged or up to a few hours if the battery is fully charged. After the charger senses that
the battery is fully discharged, it will automatically commence the fast charge cycle described above.

NB   A non replaceable fuse is built into the battery. This fuse will blow if a short is placed across the exposed
terminals of the battery charging contacts. If this fuse is blown, the reconditioning facility will not operate for
this battery, however charging is still possible.
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RAPID DESKTOP CHARGER

Specifications

Supply voltage 13.2V +/- 10%
Fast charge >1A
Fast charge time 1 Hour approx.  (70% discharged battery)
Trickle charge 120mA nom
Discharge 400mA nom

Circuit description

The charger is microprocessor based and continuously monitors the battery voltage during the charging process.
It has a �Brown-out� circuit incorporated which implies that even though a mains failure takes place, the
charging logic is restored automatically. Thus no damage will occur to the battery under power fail
circumstances.
NiMH (or NiCd) cells as used in the battery pack, display the property that the terminal voltage of the battery
pack increases continually during charge. However when the battery is fully charged, it starts heating up. This
heating causes the terminal voltage to decrease faster than the charging current would cause the voltage to
increase. The resultant voltage �dip� is sensed and fast charging is terminated. Two further precautions are
taken to prevent overcharging. Firstly if the battery voltage exceeds 10V fast charge is terminated. Secondly if
charging time exceeds 1 Hr. 20 Min. fast charge is also terminated.

Test Procedure

Disassemble the charger . This is done by removing the four M3 retaining screws attaching the PCB to the case
of the charger. Apply 13.2V to the DC socket. Apply a variable voltage source (0-12V) between earth (0V) and the
sensing charging contact (marked �S�).

Do the following tests:-

Test       Variable source volts                                                        Inspect
1 0V Red LED on.
2 0.5V Yellow LED off, green LED off
3 4V Green LED flashes +/- 1per second
4 7V Yellow LED on, green led flashes 1 per second
5 9V Yellow LED on, green led flashes 3 per second
6 9v Place charged battery between + and 0V with ammeter

Charge current to be 1.2A nominal
7 11V Yellow LED off, green led on
8 9V then reduce to 7V Remove the 13.2V dc source then reapply

At 9V yellow LED on, green flashing. Then when volts 
9 9V Charging current 1.2A (yellow LED on)
10 0V Charging current 100mA (no LED�s burn)
11 9V Push Recon button.

Place charged battery between + and 0V with ammeter
Discharge current to be 400mA nominal

Parts list

R1 --- 100E R11 -- 4K7 C1 --- 220UF/16V Q1 --- BC807
R2 --- 3K3 R12 -- 22K C2 --- 100N Q2 --- BD434
R3 --- 22E R13 -- 220E Q3 --- BCW60B
R4 --- 680E R14 -- 22K D1 --- LL4148 Q4 --- BD433
R5 --- 680E R15 -- 220E D2 --- 3MM RED   
R6 --- 390E R16 -- 47OE D3 --- - U1 --- 78L05
R7 --- 10x18E R17 -- 49K9 1% D4 --- 3MM GRN U2 --- PIC 12C671/CH
R8 --- 6x220E R18 -- 49K9 1% D5 --- 1N5404
R9 --- 100K R19 -- 10x47E D6 --- LL4148 SMD  R = 1206 5%
R10 -- 10K  SMD C = 1206 10%
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