PT-3208 SERVICE MANUAL

GENERAL
INTRODUCTION
SCOPE OF THIS MANUAL

This manual is intended for use by experienced technicians familiar with similar types of commercial grade communications equipment. It contains all required service information for the equipment and is current as of the publication data.Changes which may occur after publication are covered by either Service Bulletins or Manual Revisions. These are issued as required.

ORDERING REPLACEMENT PARTS

When ordering replacement parts or equipment information, the full part identification number should be included. This applies to all parts:components, kits, or chassis. If the part number is not known, include the chassis or kit number of which it is a part, and a sufficient description of the required component for proper identification.

PERSONAL SAFETY

  The following precautions are recommended for personal safety:

· DO NOT transmit until all RF connectors are verified secure and any open connectors are properly terminated.

· SHUT OFF and DO NOT operate this equipment near electrical blasting caps or in an explosive atmosphere.

· This equipment should be serviced by a qualified technician only.

REALIGNMENT

1 Modes
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	MODE
	FUNCTION

	User Mode
	Use  this mode for normal operation.

	PC Mode
	Use this mode, to make various setting by means of the FPU through the RS-232C port.

	Manufacture Mode
	Use this mode, to realign the various settings through the RS-232C port during manufacture work.


2 How to enter each mode

	MODE
	PROCEDURE

	User Mode
	Power ON

	PC Mode
	Connect to the  PC compatible machine and controlled by the FPU.


3 Getting acquainted 


 eq \o\ac(○,1) LED indicator

Lights red while transmitting, green while receiving a signal. Flashes red when the battery voltage is low while transmitting.

 eq \o\ac(○,2)Channel selector

Rotate to select channels 1——16.

 eq \o\ac(○,3) Power switch/Volume control

Turn clockwise to switch the transceiver ON. Turn counterclockwise until a click sounds, to switch the transceiver OFF. Rotate to adjust the volume level.

 eq \o\ac(○,4)PTT (Push-To-Talk) switch

Press this switch, then speak into the microphone to call a station. Release the switch to receive.

 eq \o\ac(○,5) Monitor key

Press and hold to monitor how busy the current channel is and to monitor signals being received that do not contain the matched QT/DQT code.

 eq \o\ac(○,6) External speaker/microphone jack

Connect an external microphone, speaker or speaker-microphone if desired.

REALIGNMENT

PC MODE

Preface

The transceiver is programmed by using a personal computer, programming interface (KSPL02) and programming software (KSP08).

The programming software can be used with an PC or compatible.Figure 1 shows the setup of an PC for programming.

Connection procedure

1. Make sure the PC power is off.
2. Connect the 9 pins (DB9) cable to the PC COM1, COM2, COM3 or COM4 port.
3. Turn the PC on.
4. Make sure the transceiver power is off.
5. Connect the cable to the transceiver microphone connector.
6. Turn the transceiver on.
· When data is transmitting form the transceiver the red LED lights.

· When data is received by the transceiver the green LED lights.

Notes:

· The data stored in the personal computer must match the Model Name when it is written into the EEPROM.

· Do not press the [PTT] key during data transmission or reception.


· KSPL02  description

(PC programming interface cable:Option)

The KSPL02 is required to interface the PT-3208 with the computer. It has a circuit in its D-subconnector (9 pins) case that converts the RS-232C logic level to the TTL level. The KSPL02 

Connects the side panel jacks of the PT-3208 to the computer`s RS-232C serial port.

· Programming software description

The KSP08 Programming Disk is supplied in 3-1/2” the disk format. The Software on this disk allows a user to program the PT-3208 radios via a Programming interface cable (KSPL02).

· Programming with PC

If data is transferred to the transceiver from an PC with the  KSP08, the destination data (basic radio information) for each set can be modified. Normally, it is not necessary to modify the destination data because their values are determined automatically when the frequency range (frequency type ) is set.

The values should be modified only if  necessary.

Data can be programmed into the EEPROM in RS-232C format via the SP MIC plug.

In this mode the PTT line operates as TXD and RXD data lines respectively.

DISASSEMBLY FOR REPAIR
Separating the case assembly from the chassis

1. Remove the two knobs ① and three round nuts ② .

2. Remove the two screws ③ .
3. Expand the right and left sides of the bottom of the case assembly, lift the chassis, and remove it from the case assembly ④

4. Taking care not to cut the speaker lead ⑤, open the chassis and case assembly.

DISASSEMBLY FOR REPAIR
Separating the chassis from the unit

1. Remove the eleven screws ⑥.
2. Remove the solder from the antenna terminal with a soldering iron then lift the unit off ⑦.

3. Remove the two screws ⑧ and remove the antenna connector.

Note: When reassembling the unit in the chassis, be sure to solder the antenna terminal.

Removing the lever

1. Raise the lever on the lower case ⑨, insert a small flat screwdriver into the space between the case and lever, open the case carefully ⑩ and lift the lever off.

Note: Do not force to separate the case from the lever.

CIRCUIT DESCRIPTION
1. Frequency configuration

The receiver utilizes double conversion.The first IF is 38.85MHz and the second IF is 450KHz. The first local oscillator signal is supplied from the PLL circuit.

The PLL circuit in the transmitter generates the necessary frequencies. Fig. 1 shows the frequencies.


2.Receiver

The receiver is double conversion superheterodyne, designed to operate in the frequency range of 

PT3208(1): 400 to 420MHz

PT3208(2): 450 to 470MHz


1) Front-end RF amplifier

An incoming signal from the antenna is applied to a RF amplifier (Q19) after passing through a transmit/receive switch circuit (D10 and D11 are off ) and a 3-pole LC filter.After the signal is amplified (Q19),the signal is filtered by a band pass filter (a 3-pole LC filter) to eliminate unwanted signals before it is passed to the first mixer.

The voltage of these diodes are controlled by to track the MPU(IC9).

(see fig.2.)

2)First Mixer

The signal from the RF amplifier is heterodyned with the first local oscillator signal from the PLL frequency synthesizer circuit at the first mixer (Q28) to create a 38.85MHz first intermediate frequency (1st  IF) signal. The first IF signal is then fed through two monolithic crystal filters (MCFs: XF 1) to further remove spurious signals.

3) IF amplifier

The first IF signal is amplified by Q33,and then enters IC8 (FM processing IC) .The signal is heterodyned again with a second local oscillator signal within IC8 to create a 450KHz second IF signal. The second IF signal is then fed through a 450KHz ceramic filter (XF 1) to further eliminate unwanted signals before it is amplified and FM detected in IC8.

XF1：DSF753SBF
	Item
	Rating

	Nominal center frequency 
	38.850MHz

	Pass band width
	±5.0KHz or more at 3dB

	35dB stop band width
	±18.5kHz or less

	Ripple
	1.0dB  or less

	Insertion loss
	4.0dB  or less

	Guaranteed attenuation
	70dB or more at fo-910KHz

	Terminal impedance
	610Ω/3PF


XF2：LTUPC450EB
	Item
	Rating

	Nominal center frequency
	450KHz

	6dB band width
	±6.0KHz or more

	50dB band width
	±12.5KHz or less

	Ripple
	2.6dB or less at fo ±4KHz

	Insertion loss
	6.0dB or less

	Guaranteed attenuation
	35.0dB or more at fo ±100KHz

	Terminal impedance
	2.0kΩ


4)AF amplifier

The recovered AF signal obtained from IC8 is amplified by IC11 (1/4), filtered by the IC11 low-pass filter (2/4) and IC11 high-pass filter (3/4) and (4/4), and de-emphasized by R232 and C226. The AF signal is then passed through a WIDE/NARROW switch (Q39). The processed AF signal passes through an AF volume control and is amplified to a sufficient level to drive a loud speaker by an AF power amplifier (IC4).

5)Squelch

Part of the AF signal from the IC8 enters the FM IC8 again, and the noise component is amplified and rectified by a filter and an amplifier(Q1) to produce a DC voltage corresponding to the noise level(D33).

The DC signal from the FM IC8 goes to the analog port of the microprocessor (IC9).   IC9 determines whether to output sounds from the speaker by checking whether the input voltage is higher or lower than the preset value.

To output sounds from the speaker, microprocessor （IC9）  sends a high signal to the MUTE and AFCO lines and turns IC4 on through Q40，Q28，Q30，Q23 and Q18. (See Fig. 3)


 6) Receive signaling

QT/DQT

300 Hz and higher audio frequencies of the output signal from IF IC are cut by a low-pass filter (IC12). The resulting signal enters the microprocessor (IC9). The microprocessor (IC9) determines whether the QT or DQT matches the preset value, and controls the MUTE and AFCO and the speaker output sounds according to the squelch results.

QT frequency :

	No.
	Frequency [Hz]
	No.
	Frequency [Hz]
	No.
	Frequency [Hz]
	No.
	Frequency [Hz]

	1
	67.0
	11
	94.8
	21
	131.8
	31
	186.2

	2
	69.3
	12
	97.4
	22
	136.5
	32
	192.8

	3
	71.9
	13
	100.0
	23
	141.3
	33
	203.5

	4
	74.4
	14
	103.5
	24
	146.2
	34
	210.7

	5
	77.0
	15
	107.2
	25
	151.4
	35
	218.1

	6
	79.7
	16
	110.9
	26
	156.7
	36
	225.7

	7
	82.5
	17
	114.8
	27
	162.2
	37
	233.6

	8
	85.4
	18
	118.8
	28
	167.9
	38
	241.8

	9
	88.5
	19
	123.0
	29
	173.8
	39
	250.3

	10
	91.5
	20
	127.3
	30
	179.9
	
	


DQT(N/I) frequency:
	023
	114
	174
	315
	445
	631

	025
	115
	205
	331
	464
	632

	026
	116
	223
	343
	465
	654

	031
	125
	226
	346
	466
	662

	032
	131
	243
	351
	503
	664

	043
	132
	244
	364
	506
	703

	047
	134
	245
	365
	516
	712

	051
	143
	251
	371
	532
	723

	054
	152
	261
	411
	546
	731

	065
	155
	263
	412
	565
	732

	071
	156
	265
	413
	606
	734

	072
	162
	271
	423
	612
	743

	073
	165
	306
	431
	624
	754

	074
	172
	311
	432
	627
	


3.PLL frequency synthesizer

The PLL circuit generates the first local oscillator signal for reception and the RF signal for transmission.
1)PLL

The frequency step of the PLL circuit is 5 or 6.25 KHz.

A 12.8MHz reference oscillator signal is divided at IC7 by a fixed counter to produce the 5 or 6.25KHz reference frequency. The voltage controlled oscillator (VCO) output signal is buffer amplified by Q32, then divided in IC7 by a dual-module programmable counter. The divided signal is compared in phase with the 5 or 6.25KHz reference signal in the phase comparator in IC7.The output signal from the phase comparator is filtrered through a low-pass filter and passed to the VCO to control the oscillator frequency. (See Fig .4)











2)VCO

The operating frequency is generated by Q25 in transmit mode and Q16 in receive mode. The oscillator frequency is controlled by applying the VCO control voltage, obtained from the phase comparator, to the varactor diodes (D30 and D27 in transmit mode and D20 and D21 in receive mode).The T/R pin is set high in receive mode causing Q27 to turn Q25 off, and turn Q16 on.The T/R pin is set low in transmit mode. The outputs from Q25 and Q16 are amplified by Q24 and sent to the buffer amplifiers.

3)UNLOCK DETECTOR

If a pulse signal appears at the LD pin of  IC7, an unlock condition occurs, and the DC voltage obtained from D26, R99, and C198 causes the voltage applied to the UL  pin of  the microprocessor to go low. When the microprocessor detects this condition, the transmitter is disabled, ignoring the push-to-talk switch input signal. (See Fig. 5)


4.Transmitter

1) Transmit audio
The modulation signal from the microphone is amplified by IC3 (A/4),  passes through a preemphasis circuit, and amplified by the other IC3 (B/4) to perform IDC operation. The signal then passes through a low-pass filter (splatter filter) IC3 (C/4 and D/4) and cuts 3KHz and higher frequencies. The resulting signal goes to the VCO through the VCO modulation terminal for direct FM modulation . (See Fig. 6)














2) QT/DQT encoder
A necessary signal for QT/DQT encoding is generated by IC9 and FM-modulated to the PLL reference signal. Since the reference OSC does  not modulate the loop characteristic frequency or higher, modulation is performed at the VCO side by adjusting the balance. (See Fig. 6)

3)VCO and RF amplifier

The transmit signal obtained from the VCO buffer amplifier Q27, is amplified by Q26 and Q22. This amplified signal is passed to the power amplifier, Q15 and Q9, which consists of a 2-stage FET amplifier and is capable of producing up to 4W of RF power.(See Fig. 7)

4)ANT switch and LPF

The RF amplifier output signal is passed through a low pass filter network and a transmit/receive switching circuit before it is passed to the antenna terminal. The transmit/receive switching circuit is comprised of D10, D11,D12 and D13. D10 and D11 are turned on (conductive ) in transmit mode and off (isolated) in receive mode.

5)APC

The automatic power control (APC) circuit stabilizes the transmitter output power at a predetermined level by sensing the drain current of the final amplifier Field Effect Transistor (FET).The voltage comparator, IC1 (2/2), compares the voltage obtained from the above drain current with a reference voltage which is set using the microprocessor (IC9). An APC voltage proportional to the difference between the sensed voltage and the reference voltage appears at the output of IC1 (1/2). This output voltage controls the gate of the FET power amplifier, which keeps the transmitter output power constant. The transmitter output power can be varied by the microprocessor which in turn changes the reference voltage and hence, the output power.

6)Terminal protection circuit

When the thermistor (TH1)reaches about 80℃,the production circuit turns on Q12 to protect transmitting final amplifier (Q9)from the over heating.

5.Power supply

A 5V reference power supply [5M] for the control circuit is derived from an internal battery. This reference is used to provide a 5V supply in transmit mode [5T], a 5V supply in receive mode [5R], and a 5V supply common in both modes [5C] based on the control signal sent from the microprocessor(IC9).

6.Control system

The IC9 CPU operates at 7.3MHz. This oscillator has a circuit that shifts the frequency according to the EEPROM data.

SEMICONDUCTION  DATA
Microprocessor：UPD78F0078TQPF（IC9）
	Pin NO
	I/O
	Port Name
	Function

	1. 
	I
	UL
	PLL unlock detection pin    L: unlock

	2. 
	O
	5MC
	control of power supply for everything except  CPU and EEPROM   L: power supply on

	3. 
	O
	AFCO
	AF amplifier power supply  H: ON

	4. 
	O
	RX
	transmitter/receiver VCO  select   H: receiver

	5. 
	O
	G-LED
	green LED control  H: light

	6. 
	O
	R-LED
	red LED control  H: light

	7. 
	O
	SAVE
	battery save control   H:  off

	8. 
	O
	MUTE
	Mute control  H: speaker mute  L: AF mute

	9. 
	I
	VSS
	GND

	10. 
	I
	VDD
	CPU power supply

	11. 
	O
	5RC
	reception  power supply control L:on

	12. 
	O
	5TC
	transmission power supply control L: on

	13. 
	I/O
	SDA
	 EEPROM data line

	14. 
	O
	SCL
	 EEPROM  clock line

	15. 
	O
	TXD
	RS-232C output connected to SP/MIC test (REM)

	16. 
	I
	RXD
	RS-232C input connected to [PTT] line

	17. 
	—
	NC
	NC

	18. 
	I
	ENC1
	encode input (channel select)

	19. 
	I
	ENC2
	encode input (channel select)

	20. 
	I
	ENC3
	encode input (channel select)

	21. 
	I
	ENC0
	encode input (channel select)

	22. 
	I
	MONI
	(MONI)key input

	23. 
	I
	PTT
	[PTT] key input connected to RXD

	24. 
	I
	VDD
	CPU power supply input

	25. 
	I
	AVSS
	A/D  converter power supply ,connected to VSS 

	26. 
	—
	NC
	NC

	27. 
	—
	NC
	NC

	28. 
	—
	NC
	NC

	29. 
	—
	NC
	NC

	30. 
	I
	BUSY
	Busy channel input

	31. 
	I
	T1
	QT/DQT signal input

	32. 
	I
	T1B1
	QT/DQT external circuit  center point control 

	33. 
	I
	BATT
	battery voltage detection

	34. 
	I
	AVREF
	A/D  conversion reference voltage; connected to VCC

	35. 
	O
	SHIFT
	  Beat shift  H: shift on 

	36. 
	I
	RST
	reset input 

	37. 
	—
	XT2
	subsidiary crystal  resonator

	38. 
	I
	XT1
	 subsidiary crystal  resonator

	39. 
	I
	VPP
	 program  voltage  input 

	40. 
	—
	X2
	Crystal resonator

	41. 
	I
	X1
	Crystal   resonator

	42. 
	I
	VSS
	GND

	43. 
	I
	INT0
	Power detection control 

	44. 
	O
	PABC
	final  supply  H: on

	45. 
	O
	WNRC
	  AF reference sensitivity L: narrow

	46. 
	O
	WNTC
	   MAX  DEV control H: narrow

	47. 
	—
	NC
	NC

	48. 
	—
	NC
	NC

	49. 
	O
	VCCN
	 frequency regulation output

	50. 
	O
	CTC OUT
	  QT/DQT output

	51. 
	I
	SELF
	 self  program L: disable

	52. 
	O
	BEEP
	  Beep output

	53. 
	—
	NC
	NC

	54. 
	O
	LE
	PLL IC enable  H: Latches

	55. 
	O
	DATA
	 common data output 

	56. 
	O
	CK
	 common clock output

	57. 
	O
	DA0
	TX: APC output  RX: BPF  tuning output

	58. 
	O
	DA1
	TX: APC output  RX: BPF  tuning output



	59. 
	O
	DA2
	TX: APC output  RX: BPF  tuning output

	60. 
	O
	DA3
	TX: APC output  RX: BPF  tuning output

	61. 
	O
	DA4
	TX: APC output  RX: BPF  tuning output

	62. 
	O
	DA5
	TX: APC output  RX: BPF  tuning output

	63. 
	O
	DA6
	TX: APC output  RX: BPF  tuning output

	64. 
	O
	DA7
	TX: APC output  RX: BPF  tuning output


Parts List

	Ref.NO
	                            SPECIFICATION 
	LATION #
	 QTY

	1
	CHIP C
	0603
	0.5P±0.25P 50V
	C87 C116 C135
	3

	2
	CHIP C
	0603
	3.5p±2% 50V
	C7A
	1

	3
	CHIP C
	0603
	0.75P ±0.25P 50V
	C50 C70 C125 C147
	4

	4
	CHIP C
	0603
	1P ±0.25P 50V
	C137
	1

	5
	CHIP C
	0603
	1.5P±0.25P 50V
	C7
	1

	6
	CHIP C
	0603
	100P±5% 50V
	C21
	1

	7
	CHIP C
	0603
	101±5% 50V
	C264 C267 C211 C24 C122 C218
	6

	8
	CHIP C
	0603
	102±10% 50V
	C4 C34 C68 C73 C92 C108 C196 C223 C228 C235 C277 C17 C40 C58 C112 C246 C245 
	17

	9
	CHIP C
	0603
	103±10% 50V
	C28 C42 C157 C172 C176 C178 C210 C219 C244 C250 C265 C140 C253 C255 C256 C257
	16

	10
	CHIP C
	0603
	104±10% 50V
	C11 C19 C189 C198 C213 C214 C222 C230 C233 C248 C258 C261 C32 C47 C57 C76 C129 C160 C227 C251 C274  C237 
	22

	11
	CHIP C
	0805
	105 +80%--20% 16V
	C26 C27 C44 C72 C155 C168 C254，C263
	8

	12
	CHIP C
	0603
	10P±0.5P 50V
	C88 C154 C177 C201 C208 C82 C217 C231 C106 C30
	10

	13
	CHIP C
	0603
	120P±5% 50V
	C203
	1

	14
	CHIP C
	0603
	12P±2% 50V
	C66 C35 
	2

	15
	CHIP C
	0603
	13P±2% 50V
	C81,C115 C91
	3

	16
	CHIP C
	0603
	15P±2% 50V
	C138 C164 C204
	3

	17
	CHIP C
	0603
	182±10% 50V
	C220 C229
	2

	18
	CHIP C
	0603
	20P±2% 50V
	 C74 C151 
	2

	19
	CHIP C
	0603
	221±5% 50V
	C93 C165 C192
	3

	20
	CHIP C
	0603
	223±10% 50V
	C80 C175 C194 C199
	4

	21
	CHIP C
	0603
	22P±5% 50V
	C130
	1

	22
	CHIP C
	0603
	273±10% 50V
	C200 C187
	2

	23
	CHIP C
	0603
	27P±5% 50V
	C38 C221 C61
	3

	24
	CHIP C
	0603
	2P±2% 50V
	C10 C18 C184
	3

	25
	CHIP C
	0603
	333±10% 50V
	C54 C236 C260 C191
	4

	26
	CHIP C
	0603
	33P±5% 50V
	C193 C205 C90
	3

	27
	CHIP C
	0603
	391±5% 50V
	C118 C180
	2

	28
	CHIP C
	0603
	3P±2% 50V
	C173 C242
	2

	29
	CHIP C
	0603
	471±10% 50V
	C1 C1A C2A C6 C8 C12 C14 C15 C16 C29 C36 C37 C43 C51 C52 C53 C65 C102 C143 C215
	81

	
	
	
	
	C55 C60 C62 C69 C71 C77 C79 C86 C89 C94 C95 C96 C97 C99 

C103 C104 C105 C109 C113 C114 C119 C123 C127 C132 C134 C139 

C144 C152 C158 C159 C162 C163 C170 C171 C174 C179 C185 C197 

C224 C225 C226 C234 C241

C13 C20 C25 C31 C33 C41 C49 C100 C150 C156 C166 C169 C216 C240 C270 C271 C273 C275
	

	30
	CHIP C
	0603
	472±10% 50V
	C252
	1

	31
	CHIP C
	0603
	473±10% 50V
	C238 C247 C249 C266 C101 C128 C142
	7

	32
	CHIP C
	0603
	474±10% 50V
	C126 C148
	2

	33
	CHIP C
	0603
	47P±5% 50V
	C202
	1

	34
	CHIP C
	0603
	4P±2% 50V
	C5
	1

	35
	CHIP C
	0603
	561±10% 50V
	C107
	1

	36
	CHIP C
	0603
	562±5% 50V
	C259
	1

	37
	CHIP C
	0603
	56P±5% 50V
	C262
	1

	38
	CHIP C
	0603
	5P±2% 50V
	C9  C75  C98 C136 X_5
	5

	39
	CHIP C
	0603
	682±10% 50V
	C243
	1

	40
	CHIP C
	0603
	683±10% 50V
	C59
	1

	41
	CHIP C
	0603
	68P±5% 50V
	C181 C209 
	2

	42
	CHIP C
	0603
	6P±2% 50V
	 C111 C23 C45 C64 C153 C78 C124 C149 C161 C146
	10

	43
	CHIP C
	0603
	822±10% 50V
	C232
	1

	44
	CHIP C
	0603
	7P±2% 50V
	 C22
	1

	45
	CHIP C
	0603
	8P±2% 50V
	C206 C120 C121
	3

	46
	CHIP C
	0603
	9P±2% 50V
	C39
	1

	47
	CHIP C
	0603
	392±10% 50V
	C117 C131 C188
	3

	48
	CHIP-TAN C
	1206
	0.1UF±20% 35V
	C182 C207
	2

	49
	CHIP-TAN C
	C
	100UF/6.3V
	C85
	1

	50
	CHIP-TAN C
	1206
	1U±20% 16V
	C195
	1

	51
	CHIP-TAN C
	0805
	1U±20% 6.3V
	C239
	1

	52
	CHIP-TAN C
	0805
	2.2UF±20% 4V
	C56 C141
	2

	53
	CHIP-TAN C
	3225 b
	22UF±20% 4V
	C183
	1

	54
	CHIP-TAN C
	1206
	4.7U±20% 6.3V
	C83 C186 C67 C190
	4

	55
	CHIP-TAN C
	1206
	6.8UF±20% 10V
	C212
	1

	56
	CHIP-TAN C
	1206
	10UF±20% 6.3V
	C46 C63 C110 C268 C269 C272 C276
	7

	57
	SMT V RESISTOR
	
	10P
	VC2 VC4
	2

	58
	SMT V RESISTOR 
	
	6P
	VC1 VC3 VC5
	3

	59
	THERMISTOR
	0603
	1K-TH±10%
	TH2 TH3
	2

	60
	THERMISTOR
	0603
	3K-TH±10%
	TH4
	1

	61
	THERMISTOR
	0603
	50K-TH±10%
	TH1
	1

	62
	CHIP R
	0603
	0R±5% 
	R2 R3 R28 R69 R150 R153 R162 R192 R193 R230 R235 R52 R55 R96 R139 R80A
	16

	63
	CHIP R
	0805
	0R±5%
	R20
	1

	64
	CHIP R
	0603
	1.2K±5%
	R76 R215
	2

	65
	CHIP R
	0603
	1.5K±5%
	R70
	1

	66
	CHIP R
	0603
	1.8K±5%
	R34 R128
	2

	67
	CHIP R
	0603
	4.7K±5%
	R86 R151 R166 R177 R178 R179 R182 R186 R195 R196 R224
	11

	68
	CHIP R
	0603
	100K±5%
	R42 R58 R63 R79 R82 R95 R98 R126 R141 R146 R191 R236 R240 R241 R33 R59 R265 R267
	18

	69
	CHIP R
	0603
	100R±5%
	R26 R38 R43 R64 R71 R85 R91 R104 R137 R154 R103
	11

	70
	CHIP R
	0603
	10K±5%
	R10 R45 R49 R51 R83 R124 R149 R155 R156 R157 R158 R159 R168 R16 R140 R185 R201 R207 R208 R209 R213 R216 R222 R223 R231 R238 R263
	27

	71
	CHIP R
	0603
	10R±5%
	R1 R113 R165 R198 R200 R88
	6

	72
	CHIP R
	1206
	0.39R±5%
	R12 R13 R14
	3

	73
	CHIP R
	0603
	120K±5%
	R93 R145 R161 R163 R225 R246
	6

	74
	CHIP R
	0603
	120R±5%
	R81
	1

	75
	CHIP R
	0603
	150K±5%
	R17 R18 R23 R24 R25 R203 R19
	7

	76
	CHIP R
	0603
	15K±5%
	R44 R80 R92 R206
	4

	77
	CHIP R
	0603
	180K±5%
	R255
	1

	78
	CHIP R
	0603
	180R±5%
	R4 R61 R107 R133 R47
	5

	79
	CHIP R
	0603
	18K±5%
	R109 R256 R261
	3

	80
	CHIP R
	0603
	1K±5%
	R29 R40 R66 R74 R84 R94 R101 R105 R127 R138 R142 R152 R187 R229 R36 R48 R132 R234 R239 R244 R266 R268 R119
	23

	81
	CHIP R
	0603
	1M±5%
	R56 R249 R22
	3

	82
	CHIP R
	0603
	2.2K±5%
	R11 R65 R174 R189 R221 R242 R134
	7

	83
	CHIP R
	0603
	2.7K±5%
	R39 R41 R175 R197 R205 R164
	6

	84
	CHIP R
	0603
	20K±5%
	R167 R169 R170 R171 R172 R173 R181 R184 R190 R210 R211 R212
	12

	85
	CHIP R
	0603
	220K±5%
	R89 R269
	2

	86
	CHIP R
	0603
	220R±5%
	R5
	1

	87
	CHIP R
	0603
	22K±5%
	R135 R245 R264
	3

	88
	CHIP R
	0603
	22R±5%
	R87
	1

	89
	CHIP R
	0603
	270K±5%
	R218 R220 R252 R257
	4

	90
	CHIP R
	0603
	270R±5%
	R6 R9 R130
	3

	91
	CHIP R
	0603
	27K±5%
	R202 R31
	2

	92
	CHIP R
	0603
	3.3K±5%
	R15 R21 R118 R121 R122 R129 R131 R176 R204 R232
	10

	93
	CHIP R
	0603
	3.9K±5%
	R27 R73
	2

	94
	CHIP R
	0603
	330K±5%
	R183 R259
	2

	95
	CHIP R
	0603
	33K±5%
	R68 R228 R237 R77
	4

	96
	CHIP R
	0603
	33R±5%
	R115
	1

	97
	CHIP R
	0603
	39K±5%
	R136
	1

	98
	CHIP R
	0603
	470K±5%
	R97 R243 R250 R258
	4

	99
	CHIP R
	0603
	470R±5%
	R37
	1

	100
	CHIP R
	0603
	47K±5%
	R57 R60 R72 R114 R116 R125 R247 R248 R251 R253 R254 R260 R262 R167
	14

	101
	CHIP R
	0603
	47R±5%
	R53 R148 R219
	3

	102
	CHIP R
	0603
	5.6K±5%
	R111 R123 R227 R233 R90
	5

	103
	CHIP R
	0603
	560K±5%
	R217
	1

	104
	CHIP R
	0603
	560R±5%
	R143 R160  R188 R194
	4

	105
	CHIP R
	0603
	56K±5%
	R99 R108 R112 R120 R199 R32 R78
	7

	106
	CHIP R
	0603
	6.8K±5%
	R75
	1

	107
	CHIP R
	0603
	62K±5%
	R67
	1

	108
	CHIP R
	0603
	68K±5%
	R50 R62 R106 R144
	4

	109
	CHIP R
	0603
	8.2K±5%
	R7 R8 R100
	3

	110
	CHIP R
	0603
	820R±5%
	R30 R35 
	2

	111
	CHIP R
	0603
	82K±5%
	R54 R110 R180
	3

	112
	CHIP R
	0603
	91K±5%
	R226
	1

	113
	CODE SWITCH
	
	BAND
	SW1
	1

	114
	DIODE
	
	1SR154
	D9
	1

	115
	DIODE
	
	1SS372
	D16
	1

	116
	DIODE
	
	DA221
	Q41
	1

	117
	DIODE
	
	DAN222
	D14
	1

	118
	DIODE
	0603
	HSC277
	D12 D13 D28 D29
	4

	119
	DIODE
	0603
	HVC131
	D10 D11
	2

	120
	DIODE
	0603
	HVC350B
	D15 D18 D22 D24 D25 D31
	6

	121
	DIODE
	0603
	HZU5ALL
	D17
	1

	122
	DIODE
	0603
	MA2S111
	D19 D23 D32
	3

	123
	DIODE
	0603
	MA2S376
	D20 D21 D27 D30
	4

	124
	DIODE
	0603
	MA360
	D26
	1

	125
	DIODE
	
	MA742
	D33
	1

	126
	SMT LIGHTED DIODE (RED)
	0603
	RED
	D1 D7
	2

	127
	SMT LIGHTED 

DIODE  (GREEN)
	0603
	GREEN
	D2 D8
	2

	128
	TRANSISTOR
	
	2SC4617(S)
	Q20 Q36
	2

	129
	TRANSISTOR
	
	2SC4738GR
	Q35
	1

	130
	TRANSISTOR
	
	2SC4919
	Q6
	1

	131
	TRANSISTOR
	
	2SC4988
	Q22
	1

	132
	TRANSISTOR
	
	2SC5066(O)
	Q16 Q25
	2

	133
	TRANSISTOR
	
	2SC5108Y
	Q24 Q26 Q27 Q32
	4

	134
	TRANSISTOR
	
	DTA114YE
	Q38
	1

	135
	TRANSISTOR
	
	DTA123JE
	Q3
	1

	136
	TRANSISTOR
	
	DTC114TE
	Q12
	1

	137
	TRANSISTOR
	
	DTC114YE
	Q37
	1

	138
	TRANSISTOR
	
	DTC144EE
	Q1 Q2 Q23 Q30 
	4

	139
	TRANSISTOR
	
	DTA144E
	Q39 Q10 Q21
	3

	140
	TRANSISTOR
	
	DTC144EUA
	Q13
	1

	141
	TRANSISTOR
	
	FM591
	Q4 Q5
	2

	142
	TRANSISTOR
	
	KTA1298(Y)
	Q28
	1

	143
	TRANSISTOR
	
	KTC4082
	Q33 Q34
	2

	144
	LIGHTED DIODE
	LED
	　
	D3 D4 D5 D6
	0

	145
	SMT FET 
	
	2SJ243
	Q17
	1

	146
	SMT FET 
	
	2SK1588
	Q18
	1

	147
	SMT FET 
	
	2SK1824
	Q31 Q40 Q14
	3

	148
	SMT FET 
	
	2SK274
	Q19
	1

	149
	SMT FET 
	
	2SK3475
	Q15
	1

	150
	SMT FET 
	
	2SK3476A
	Q9
	1

	151
	SMT FET 
	
	3SK320
	Q29
	1

	152
	SMT IC 
	
	KIA6278F
	IC4
	1

	153
	SMT IC 
	
	KRX102u
	IC2
	1

	154
	SMT IC 
	
	MB15E03SL
	IC 7
	1

	155
	SMT IC 
	
	NJM2902
	IC3 IC11
	2

	156
	SMT IC 
	
	NJM2904
	IC1  IC12
	2

	157
	SMT IC 
	
	PST9140NR
	IC14
	1

	158
	SMT IC 
	
	RN5VL45C
	IC6
	1

	159
	SMT IC 
	
	S81350
	IC13
	1

	160
	SMT IC 
	
	TA31136
	IC 8
	1

	161
	SMT IC 
	
	UMG3
	Q7 Q8
	2

	162
	SMT IC 
	
	UPA672T
	Q11
	1

	163
	SMT IC 
	
	UPD78F0078tqfp
	IC9
	1

	164
	SMT IC 
	
	XC62FP3502P
	IC5
	1

	165
	SMT IC 
	
	AT2408N10S
	IC10
	1

	166
	SMT FIXED INDUCTOR
	1008
	0.33UH
	L45
	1

	167
	SMT FIXED INDUCTOR 
	0603
	0.47UH
	L49
	1

	168
	SMT FIXED INDUCTOR 
	1008
	0.47UH
	L46
	1

	169
	SMT FIXED 

INDUCTOR
	0603
	0.56UH
	L51
	1

	170
	SMT FIXED INDUCTOR
	0603
	220NH
	 L52 L53
	2

	171
	SMT FIXED

INDUCTOR 
	0603
	6.8UH
	L16 L22 L36 L42
	4

	172
	SMT FIXEDINDUCTOR

(WHITE)
	0603
	2.2NH
	L1A
	1

	173
	SMT FIXED  INDUCTOR

(WHITE)
	0603
	12NH
	L28
	1

	174
	SMT FIXED INDUCTOR


	0603
	18NH
	L37 L50
	2

	175
	SMT FIXED INDUCTOR

(WHITE)
	0603
	27NH
	L18
	1

	176
	　
	0603
	33NH
	L33 L39
	2

	177
	SMT FIXED INDUCTOR

(WHITE)
	0603
	47NH
	L34 L31 
	2

	178
	　
	0603
	56NH
	L27
	1

	179
	SMT FIXED INDUCTOR

(WHITE)
	0603
	6.8NH
	L24
	1

	180
	SMT FIXED INDDUCTOR

(WHITE, MODEL “ 工”)
	0806
	220NH
	L5
	1

	181
	SMT FIXED INDDUCTOR

(WHITE, MODEL “ 工”)
	1210
	1UH
	L1
	1

	182
	SMT FIXED INDUCTOR

(GREEN)
	0603
	68NH
	L44
	1

	183
	SMT FIXED INDUCTOR

(BRONE)
	1008
	1UH
	L17
	1

	184
	SMT FERRITE TIP
	0603
	0138-05
	L10 L19 L55 L56 L58
	5

	185
	SMT FERRITE TIP
	0603
	0140-05
	L21 L23 L26 L29 L32 L35 L43 L47 L48 L59
	10

	186
	SMT FERRITE TIP
	0805
	0149-05
	L4 L8 L14 L7
	4

	187
	SMT FIXED INDUCTOR
	1210
	10UH
	L54
	1

	188
	SMT COIL 
	
	0.4*1.5*3T
	L2 L6 L12 L15 L20 L38 L41
	7

	189
	SMT COIL
	
	0.4*1.5*4T
	L3 L13 L30  L9
	4

	190
	SMT COIL
	
	0.4*1.5*8T
	L11
	1

	191
	SMT ROUND THREAD

INDUCTOR(GREEN)
	0603
	22NH
	L40
	1

	192
	VOLUME RESISTOR
	
	10K
	VR1
	1

	193
	SMT V RESISTOR
	
	47K
	VR2
	1

	194
	SMT V RESISTOR 
	
	68K
	VR3 VR4
	2

	195
	SMT TEMPERATURE COMPENSATED CRYSTOR
	
	12.8MHZ
	CY2
	1

	196
	SMT CRYSTOR
	
	7.3728MHZ
	CY1
	1

	197
	450khz CERAMIC FILTER
	
	450KHZ
	L57
	1

	198
	450khz CERAMIC FILTER
	
	450KHZ
	XF2
	1

	199
	MICROPHONE3.5mm PLUG
	
	SP/MIC
	J2
	1

	200
	SPEAKER2.5mm PLUG
	
	SP/MIC
	J2
	1

	201
	TRANSMIT BUTTON
	
	PTT
	K1
	1

	202
	MONITOR BUTTON
	
	MONI
	K2
	1

	203
	CRYSTOR
	
	Comment
	CY3
	0

	204
	SMT FUSE
	
	FUSE
	F1
	1

	205
	MICROPHONE d*5mm
	
	MIC/D*6MM
	M1
	1

	208
	SMT CRYSTOR FILTER
	
	38.85MHZ
	XF1
	1

	209
	3208（2） pcb
	
	Comment
	1
	1

	210
	SPEAKER LINE（RED）L=70mm,D=0.7mm, WELD CORNER=2mm
	　
	1

	211
	SPERKER LINE (BLACK)L=70mm,D=0.7mm,WELD  CORNER=2mm
	　
	1

	212
	SPERKER( Φ 32mm,0.5W, 8Ω )
	　
	1

	1
	D3208-SJ-S-01A
	FRONT-HOUSING
	1

	2
	D3208-SJ-S-02A
	LIGHT GUIDE
	1

	3
	D3208-SJ-S-03A
	BACK –HOUSING 
	1

	4
	D3208-SJ-S-04A
	VOLUME SWITCH COVER 
	1

	5
	D3208-SJ-S-05A
	CODE SWITCH COVER
	1

	6
	D3208-SJ-S-06A
	EARPHONE COVER BOARD 
	1

	7
	D3208-SJ-S-07A
	PTT FIXED 
	1

	8
	D3208-SJ-S-08A
	PLUS  PLATE  BRACKET
	1

	9
	D3208-SJ-S-09A
	BATTERY UP COVER 
	1

	10
	D3208-SJ-S-10A
	BATTERY BELOW COVER 
	1

	11
	D3208-SJ-S-11A
	BELT CLIP 0
	1

	12
	D3208-SJ-S-12A
	PLUS FASTENER 
	1


EXPLODED VIEW
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ADJUSTMENT

Required Test Equipment

1.Stabilized Power supply

1. The supply voltage can be changed between 5V and 18V, and the current is 3A or more.

2. The standard voltage is 7.5V.

2.DC Ammeter

1. Class 1 ammeter (17 ranges and other features).

2. The full scale can be set to either 300mA or 3A.

3. A cable of less internal loss must be used.

3.Frequency Counter (f. counter)

1. Frequencies of up to 1GHz or so can be measured.

2. The sensitivity can be changed to 500MHz or below, and measurements are highly stable and accurate (0.2ppm or so ).

4.Power Meter

1. Measurable frequency: Up to 500MHz.

2. Impedance:50Ω,unbalanced

3. Measuring range:Full scale of 10W or so 

4. A standard cable (5D2W 1m) must be used.

5.RF Voltmeter (RF V.M)

1.Measurable frequency:Up to 500MHz or so.

6.Linear Detector

1. Measurable frequency:Up to 500MHz or so.

2. Characteristics are flat, and CN is 60dB or more.

7.Digital Voltmeter

1. Voltage range:FS=18V or so

2. Input resistance:1MΩ or more

8.Oscilloscope

1. Measuring range:DC to 30MHz

2. Provides highly accurate measurements for 5 to 25MHz.

9.AF Voltmeter (AF V.M)

1. Measurable frequency:50Hz to 1MHz

2. Maximum sensitivity:1mV or more

10.Spectrum Analyzer

1. Measuring range: DC to 1GHz or more

11.Standard Signal Generator (SSG)

1. Maximum frequency:500 MHz or more

2. Output:-133dBm/0.55μV to 7dBm/501mV

3.   Output impedance:50Ω

12.Tracking Generator

1. Center frequency:50KHz to 500MHz

2. Frequency deviation:±35MHz

3. Output voltage:100mV or more

13.Dummy Load

1. 8Ω, 3W or more

14.AF Generator (AG)

1. Frequency range: 100Hz to 100KHz

2. Output:0.5mV to 1V

15.Distortion Meter

1. Measurable frequency:30Hz to 100KHz

2. Input level:50mV to 10Vrms
Adjustment  Description

Section for receiver and Transmitter use 
	Item
	Condition
	Measurement
	Adjustment
	Specifications/

Remarks

	
	
	Test equipment
	Terminal
	Parts
	Method
	

	1、Setting
	1）Power supply voltage Battery terminal:7.5V
	
	
	
	
	

	2、VCO lock voltage
	1） CH： TX low
	Digital voltmeter
	CV
	VC5
	1.0V
	±0.1V

	
	2）CH：RX Low
	
	
	VC2
	1.0V
	±0.1V

	
	3）CH：TX  High
	
	
	
	
	less than 4.5V

	
	4）CH：RX  High
	
	
	
	
	


Receiver Section
	item
	condition
	measurement
	adjustment
	specification/remarks

	
	
	test equipment
	terminal
	parts
	method
	

	1、Band pass filter
	1）CH： RX   Center
	Tra generarator  Spectrum analyzer
	
	VC1

VC3

VC4
	adjust spectrum waveform
	

	2、AF  level
	1）CH：RX   Center   SSG output：-53dBm(501μV)

MOD：1kHz

DEV：±3.0kHz
	SSG

Oscilloscope

AF.V.M

Distortion
	ANT

SP


	L57
	adjust to the max AF level


	

	3、Sensitivity
	1）CH：RX   Center   CH：low

   CH：high

   SSG output：-116dBm(0.35μV)

MOD：1kHz

DEV：±3.0kHz(wide)

±1.5kHz(narrow)
	
	
	VC1

VC3

VC4
	check
	SINAD：12dB or higher

	4、squelch level
	1）CH：RX   Center
	
	
	
	Adjust to open the squelch.
	

	
	2）level 9

   SSG output：-117dBm
	
	
	
	
	

	
	3）level 3 

   SSG  output：-125dBm
	
	
	
	Adjust to open the squelch
	


Transmitter section

	Item 
	condition
	measurement
	adjustment
	Specification/remark 

	1. 
	
	test equipment
	terminal
	parts
	method
	

	2. transmit frequency
	1）CH：Tx center

   PTT：on
	Frequency counter
	ANT
	PC KEY
	Adjust frequency
	Within ±100Hz

	3. DQT/QT balance
	1）CH：TX center
	Modulation analyzer
	
	VR3
	Rectify waveform to square wave
	

	4. power
	1）CH：TX center
	Power meter

Ammeter
	
	
	Adjust to 4W
	Within ±0.2W 

	5. max DEV
	1） CH：TX  center

  AG：1kHz/120mV
	Modulation analyzer

15kHz LPF

AG, AF. V. M
	
	VR1
	Adjust to 4.2kHz（wide）
	±100Hz

	6. 
	
	
	
	
	check（narrow）
	±1.8kHz~2.2kHz

	7. MIC SENS
	1） 1）CH：TX  center

   AG：1kHz/5mV
	
	
	
	check（wide）
	±2.2kHz~3.8kHz

	8. QT DEV
	CH：TX high

QT：67Hz
	Modulation 3kHz LPF
	
	PC  KEY
	Adjust to ±0.75kHz （wide）
	±50Hz（wide/narrow）

	9. 
	
	
	
	
	Adjust to ±0.35kHz （narrow）

	

	10. DQT DEV
	   CH：TX high

   DQT：023N
	Modulation 3kHz LPF
	
	PC KEY
	Adjust to ±0.75kHz （wide）
	±50Hz（wide/narrow）

	11. 
	
	
	
	
	Adjust to±0.35kHz （narrow）
	

	12. Battery Level
	1）battery terminal：5.8V
	Digital voltmeter
	battery
	PC KEY
	adjust to LED flash
	The LED must flash


Specification

	Mode No.
	PT-3208
	PT-3288

	specification

	Frequency
	（1）400~420MHZ
	（1）350~370MHZ

	
	（2）450~470MHZ
	（2）370~390MHZ

	Channels
	16 

	Channel space
	25KHZ/12.5KHZ

	Temperature range
	-30℃~ +60℃

	Antenna impedance
	50Ω

	Microphone impedance
	2KΩ

	Power source
	7.5V DC ±20％

	Dimension
	(W×H×D)55×115×32 cu. mm

	Weight
	130g (body, without battery and antenna )

	
	240g (body with battery and antenna)

	receiver

	Sensitivity(12db SINAD)
	0.35uV

	operating band width
	±7KHZ

	channel selectivity
	≥60  dB

	intermodulation
	≥60  dB

	spurious response
	≥60  dB

	audio output power
	500mw(Distortion ≤10％)

	frequency stability
	±5ppm

	transmitter

	RF power (H/L)
	4w

	Modulation type
	16k F3E

	spurious and harmonics
	≤-60  dB

	FM noise（300~3000HZ）
	≤-40  dB

	Modulation distortion（300~3000HZ）
	≤5％

	frequency stability
	±5ppm

	Max frequency deviation
	±5KHZ


PC Mode





Manufacture Mode





User Mode





Fig. 1 Frequency configuration
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Fig. 2. Receiver section configuration
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Fig . 3 AF Amplifier and squelch
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Fig 5 Unlock detector circuit
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Fig. 6 Transmit audio QT/DQT
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