1.MEASUREMENT CONDITION
1) POWER SOURCE   ------------------------------------  6.0 Volt DC
2) DC VOLTAGE FINAL STAGE ----------------------------  6.0 Volt DC
  3) ANT IMPEDANCE   --------------------------------------   50 ohm

  4) AUDIO FREQUENCY   -------------------------------------   1 KHz

  5) TEST TEMPERATURE   ------------------------------------   25 ℃
  6) RF SIGNAL INPUT  ----------------------------------   1 mV(-47dBm)

  7) REFERENCE AUDIO OUTPUT   -------------------------------   50mW

  8) REFERENCE DEVIATION   -------------------------------      3KHz

  9) MAX. DEVIATION   ------------------------------------     5 KHz

  10)AUDIO OUTPUT LOAD   -----------------------------------   8 ohm

2.GENERAL
  1) OPERATING FREQUENCY  ------------------------  CH 1:156.050MHz

      (International)                               CH88:157.425MHz

     WEATHER FREQUENCY ---------------------------  CH 1:162.550MHz 

CH10:163.275MHz 

2) BATTERY LIFE(1:1:18 ratio)------------------- 20 HOUR(TYPICAL)6.0V ALKALINE(1050mAH)                                                      

  3) OPERATING TEMPERATURE   ------------------------   -20℃ - 50℃
  4) FREQUENCY CONTROL   -------------------------   PLL SYNTHESIZER

  5) FREQUENCY STABILITY   ------------------------------- +/- 5 PPM

3.RECEIVER SPECIFICATIONS
  1) SENSITIVITY   ---------------   0.354uV OR BETTER FOR 12dB SINAD

     WEATHER SENSTIVITY-----------   0.354uV OR BETTER FOR 12dB SINAD
2) SQUELCH THRESHOLD  ----------------   AUTO 0.354uV FROM 0.158uV

  3) AUDIO OUTPUT   ----------------------------    0.3 WATTS  (MAX.)

  4) FREQUENCY RESPONSE   ----------------------   300Hz ---- 3000Hz

  5) INTERMEDIATE FREQUENCY   ------------------   1'st IF : 21.7 MHz

                                                   2'nd IF : 0.450MHz

  6) SPURIOUS REJECTION   ----------------------------------   50 dB

  7) IMAGE REJECTION   -------------------------------------   50 dB

  8) INTERMODULATION   -------------------------------------   60 dB

  9) ADJACENT CHANNEL REJECTION   ---------------   50 dB (AT 25KHz)

4.TRANSMITTER SPECIFICATIONS
  1) FREQUENCY COVERAGE   ------  84CHANNEL,155MHz TO 163MHz

  2) OUTPUT POWER HIGH (LOW)-------------------------------2 (1/0.5) W   

  3) TYPE OF MODULATION - FM DOUBLE-SIDE BAND FULL CARRIER MODULATION

  4) MODULATION CAPABILITY   ---------------------   +/- 5 KHz (MAX.)

  5) SPURIOUS EMISSION   ------------------------   LESS THAN -37dBc

  6) FREQUENCY TOLERANCE   -----------------  +/- 5PPM (-20℃ ~ 50℃)

  7) ANTENNA IMPEDANCE   ----------------------------------   50 ohm

  8) CURRENT DRAIN   -----------------------   BELOW 1A / 6 Volt
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	 NO  
	TEST   ITEMS 
	 SPECIFICATION
	UNIT
	TEST SET NUMBER

	
	
	 NOMINAL
	LIMIT
	
	
	
	
	

	1
	12dB SINAD
	 1CH : 156.050MHz
	0.25
	0.4
	uV
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	88CH:157.425MHz
	
	
	
	
	
	
	

	2
	SQUELCH  THRESHOLD
	0.25
	0.35 MAX
	uV
	
	
	
	

	3
	  AUDIO OUTPUT  AT 10% THD
	1.4
	1.0
	V
	
	
	
	

	4
	HUM & NOISE RATIO

 (UN SQUELCHED)
	45
	40
	dB
	
	
	
	

	5
	 CURRENT
	STANDBY (SQUELCH)
	35
	40
	 mA
	
	
	
	

	
	
	POWER SAVING MODE
	15
	20
	 mA
	
	
	
	

	6
	AUDIO

FREQUENCY

RESPONSE
	300 Hz
	3   
	0 ~ 6   
	dB
	
	
	
	

	
	
	 1 KHz
	0
	0
	dB
	
	
	
	

	
	
	2.5KHz
	-10
	 -7 ~ -13
	dB
	
	
	
	

	7
	AUDIO DISTORTION  
	3
	5 
	%
	
	
	
	

	8
	IN BAND CONDUCTED RX SPURIOUS
	-70
	-65      
	dBm
	
	
	
	

	9
	SPURIOUS

REJECTION RATIO
	258.9 MHz
	55
	50
	dB
	
	
	
	

	
	
	322.65 MHz
	
	
	dB
	
	
	
	

	10
	IMAGE

REJECTION RATIO
	118.6 MHz
	55
	50
	dB 
	
	
	
	

	
	
	161.1 MHz
	
	
	dB
	
	
	
	

	11
	ADJACENT CHANNEL

REJECTION RATIO
	+ 25 KHz
	60
	50
	dB
	
	
	
	

	
	
	- 25 KHZ
	
	
	dB
	
	
	
	

	12
	INTER MODULATION DISTORTION

+/- 2 , 4 CH
	65
	60
	dB
	
	
	
	

	13
	BATT. LOW
	4.2
	+/- 0.2
	V
	
	
	
	


PRODUCT EVALUATION REPORT 
MODEL : OCEAN

TRANSMITTER (FM)                                                  DATE : 2004 . . 

STANDARD SPEC :                                                   PAGE :     2 OF 3

	NO
	TEST   ITEMS 
	  SPECIFICATION  
	UNIT
	       TEST SET NUMBER

	
	
	NOMINAL
	LIMIT
	
	
	
	
	

	 1
	 CARRIER OUTPUT

POWER AT 6V

; 50 OHM LOAD

(LOW POWER)
	 1CH: 156.050 MHz 
	2
(0.5) 

(1)
	1.8~2.3
(0.3~0.7)
(0.8-1.2)
	W

 (mW)
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	13CH: 156.650 MHz
	
	
	
	
	
	
	

	2
	MAXIMUM CURRENT

AT 6.0 V
	1
	1.2
	mA
	
	
	
	

	3
	CONDUCTED

HARMONICS

EMISSION
	2nd
	 -55
	-50
	dBc
	
	
	
	

	
	
	3rd
	
	
	
	
	
	
	

	
	
	OTHERS
	
	
	
	
	
	
	

	4
	AUDIO

FREQUENCY

RESPONSE

(0.6KHz DEV.)
	300 Hz
	-12.0
	-9 ~ -15
	dB
	
	
	
	

	
	
	1 KHz
	0
	0
	dB
	
	
	
	

	
	
	2.5 KHz
	5 
	2 ~ 8
	dB
	
	
	
	

	5
	PEAK FREQ. 

DEVIATION ( AF 1KHz

/2.5KHz DEV. )
	AUDIO
	4.5
	4.3~4.7
	KHz
	
	
	
	

	  6
	           HUM & NOISE

      (AF 1KHz / 2.5KHz DEV.)
	    35
	     30
	  dB
	
	
	
	

	7
	TX DISTORTION

 ( AF 1KHz / 2.5KHz  DEV. )
	 3
	5.0
	%
	
	
	
	

	8
	CARRIER FREQUENCY TOLERANCE
	+/- 300
	+/- 500
	Hz
	
	
	
	

	9
	MIC SENSITIVITY

 (AF 1K  2.5KHz DEV.)
	3
	2~5
	MV
	
	
	
	


PRODUCT EVALUATION REPORT 
MODEL : OCEAN

RECEIVER WX (FM)                                                  DATE : 2004  .  . 

STANDARD SPEC :                                                   PAGE :   3 OF 3

	NO  
	TEST   ITEMS 
	 SPECIFICATION
	UNIT
	TEST SET NUMBER

	
	
	 NOMINAL
	LIMIT
	
	
	
	
	

	14
	WEATHER

12dB SINAD
	 1CH : 162.550MHz
	0.25
	0.4
	uV
	
	
	
	

	
	
	10CH : 163.275MHz
	
	
	
	
	
	
	

	
	
	ALERT SENSE
	0.25
	0.5
	
	
	
	
	


7.THEORY OF OPERATION
Circuit Compositions and Operation Theory
 The basic explanation for the circuit composition the board controlling the analog circuit parts and the digital circuit parts.

Receiver
 Reception parts are composed in the double conversion system, which has the 1st IF Frequency of 21.7 MHz and 2nd IF Frequency of 450 kHz. With the saw filter, which has an excellent band characteristic and sharp characteristic, the 2 poles MCF used in the 1st IF, and the sensitivity repression is reduced for the more stable reception.

RF Frontend
 The signal received by the antenna will be transmitted to the band pass filter through the antenna switching circuit consisted of CT24, CT22, LT7, CT21 and LT9. The front RF amplifier transistor QR1 consists of the saw filter and input/output band pass filter.

 Saw filter has the bandwidth of approximately 6 MHz, primarily diminishes the other signal rather then the 1st IF image and other signal within the reception band and amplifies only the necessary signal within the RF.
1st Mixer
 The receiver signal which has been amplified in the RF fronted is provided to the base of the 1st mixer QR2. The 1st L/O signal provide from the VCO is supplied to the emitter of QR2 and converted to the 1st IF 21.7 MHz.

1st IF Filter and 1st IF Amplifier
 The signal coverted by QR2 to 21.7 MHz, the 1st frequency, change its impedance through CR22, LR6 and then is infused to the fundamental MCF which has the center frequency of 21.7 MHz and the width of +/-3.75 kHz.

 Here, the signal reduces the image and other unwanted signal for the 2nd IF. Then the signal is infused to the IC3. The IC3 which functions as the 2nd mixer, the 2nd IF amplifier, and the FM detector,RSSI,PREMIC,compander,PLL circuit.

2nd Mixer, and IF, FM Detector 
 The receiver IF signal of 21.7 MHz, which has been infused to IC3 is mixed with the 2nd L/O signal of 21.250MHz, and converted to 450 kHz, the 2nd IF frequency. The receiver signal converted to the 2nd IF frequency passed through the F3, the ceramic filter of 450 kHz again. After the limiting inside the IC3 and the FM demodulating by the quadrature detector inside the IC3, the signal offers the output through the 21th pin of IC3.

 The 2nd L/O signal of 21.250MHz, which infused to the IC3 filters and uses directly the crystal of 21.250 MHz. The squelch circuit is composed to detect the noised from the received signal demodulate in the 31th pin of the IC3. For this purpose, the noise filter is using the OP amplifier inside the IC3.

Transmitter
 The transmission parts of the Ocean marline are designed to amplify the RF signal oscillated and modulated by the synthesizer to approximately 2 W by the power transistor of QT3.

TX Power (QT3)
 The transmitted signal of approximately 1W, combined at the driver TR is supplied to the gate of the QT3 amplifier. The transmitted signal amplified to 2W here passes the TX LPF of the 2nd characteristic of the LT10,CT15,LT5, LT6, and RX/TX switching takes place by the DT2. After this, the signal is provided to the antenna the TX LPF of the 1st characteristics, consisted of the LT7,CT22.

Frequency Synthesizer
Voltage Control Oscillator (VCO)
 The VCO of oscillates 156.0500 MHz to 163.275 MHz under the transmission condition and 134.3500 MHz to 141.5750 MHz under the reception condition. The VCO consists of the clip oscillator of the Q32, and contains the oscillator frequency of approximately 21.7MHz during the transmission/reception conversion. That is since the VCO should oscillate relatively low frequency during reception compared to transmission, the D202 is directly biased by the Q31.

 Therefore as a result, the C205 is added in parallel to the resonance circuit of the VCO to oscillate a low frequency. During transmission, a relatively high frequency should be oscillating compared to reception. Therefore, the D202 is adversely biased by the Q31, and as a result, the C205, which is added unparallel to the circuit of the VCO is removed to oscillate the desired transmission frequency.

 The IC3 PLL IC controls the VCO in order to oscillate the accurate frequency.  The output frequency of the VCO is supplied to the 44th pin of IC3. At the IC3, TCXO(21.250MHz) by the TCXO-1 is compared to the output frequency of the VCO.

 The VCO is controlled the loop filter consisted of the RL10, RL11,RL12 and the CL11,CL12 in order to oscillate the stable frequency wanted for the radio.

 The VCO controlled voltage which has passed the loop filter is supplies to the D201 varactor diode, and the VCO an oscillate the PLL programmed frequency by the capacity variation in the DV201. In addition, the L203 on the VCO circuit function as frequency for the VCO to be properly controlled.

RX/TX Buffer Amplifier (Q1)
 The RF signal oscillate at the VCO is provide to the Q1 RX 1st mixer through the QR2 during the reception, and is provide to the QT1 power driver amplifier through the QT3 during the transmission.

PLL Frequency Synthesizer (AN 6311)
 The PLL synthesizer of the signal loop PLL circuit with the reference of 6.25 kHz. The IC3  includes all the function such as the reference oscillator, the driver, the phase detector, the lock detector, and the programmable divider.

At the reference oscillator, the 21.250 MHz TCXO of the TCXO is connected to the pin 52,53 of the IC3 to oscillate the frequency of 21.250MHz. The TCXO (21.250MHz) is the temperature compensation circuit to maintain the frequency within the allowable error range even under a low temperature of -20℃.
The phase detector sends out the output power to the loop filter through 46 pin of the IC3. IF the oscillation frequency of the VCO is low compared to the referenced frequency, the phase detector sends out the output power in positive pulse. If the oscillation frequency of the VCO is high, phase detector send out can maintain the frequency set.

The programmable divider maintains the desired frequency with control from the CPU. The dividing ratio, "N" to oscillate the desired frequency is as below:

N = VCO oscillation frequency / reference frequency

If the desired frequency is 156.050 MHz

N = 156.050 MHz / 0.00625 MHz = 24968

8. Alignment instructions
WARNING
 Any repairs or adjustments should be made under the supervision of a

qualified radiotelephone technician.

TRANSMITTER
1.Power Supply Voltage

 The Power supply voltage should be set for 6.0VDC measured at the radio

during transmit. Periodically check the power supply voltage during the

alignment procedure.

2.Frequency Setting

 A. Connect a frequency counter or Communications Service Monitor to the

   antenna connector through an RF power attenuator (10 watt minimum rating,

   20 dB minimum attenuation).

 B. Depress the PTT switch.

 C. Adjust the CX6 trimmer capacitor such that the output frequency is

   equal to the channel frequency with a maximum error of +/- 200 Hz.

 D. Release the PTT switch.

3. Output Power Alignment.
 A. Set the power supply voltage for 6.0VDC.

 B. Connect a Communications Service Monitor or a wattmeter and dummy load

   to the antenna connector.

 C. Depress the PTT switch.

 D. To be convinced for 2Watt output power with a maximum error of +/- 0.3(1.7~2.3)
   Watt.

 E. Release the PTT switch.

4. Deviation Adjustment.
 A. Connect an audio generator to the microphone jack JIG.   The audio frequency

   Should be set at 1 KHz.

 B. Connect an FM deviation meter or Communications Service Monitor to the

   antenna connector through an RF power attenuator (10 watt minimum rating,

   20 dB minimum attenuation).  Set the monitor to read peak deviation.

 C. Depress the PTT switch.

 D. Adjust the audio generator level 100 mV rms.

 E. Adjust RVM1 for +/- 4.5 KHz maximum deviation. 
 F. To be convinced +/- 4.0KHz .(2.5KHz dev. 20dB up)

 g. Release the PTT switch.

RECEIVER
NOTE:

 Insure that the proper channel has been selected before preceding with the

alignment procedure.

1. Power Supply Voltage

 The proper voltage for testing is 6.0 VDC.

2. Receiver Alignment
 A. Connect an RF signal generator or Communications Service Monitor to the

   antenna connector.

 B. Connect a SINAD meter and oscilloscope across the speaker terminals.

 C. Set the output level of the RF signal generator for -47 dBm. The generator should be set
for +/- 3 KHz deviation of a 1 KHz tone.

 D. Set the audio output level for 0.7 Vrms. by adjusting volume.

 E. Reduce the output level of the RF signal generator for produce a 6-12 dB

    SINAD indication.

