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VHF/UHF ALL MODE TRANSCEIVER



IC-B21H



learn Inc.



INTRODUCTION



DANGER



This ...... "'.....ldl!:>i: : I lhelalesl seMce illoom irlllllot the le·821H VHflUHF ALL MODE TRANSCEIVER.: the 6,.. 01 pubIicaIion.



I'IeVeR (;()n l8Cl lhe lIal'llem



I. lo-digil O-CUlsoelioo. 01 te&1 equiprl'lenl V\C ... __ ........................................................................................ .



FM



IL.



X



~



10.8500



0.4550



10.9500



0.4550



SSB



71.2500 10.8500



71.3500 10.9500



CW



71.2491 10.8491



71.3491 10.9491



FM



71.2500 10.8500



................................................................... .



0.4550



71.3500 10.9500



0.4550



• Sensitivity (both VHF and UHF bands) SSB, CW 0.11 IlV for 10 dB SIN FM 0.181lV for 12 dB SINAD • Squelch sensitivity (both VHF and UHF bands) SSB, CW Threshold Less than 1.0 IlV Tight Less than 3.2 mV FM Threshold Less than 0.1 IlV Tight Less than 3.2 mV • Selectivity More than 2.3 kHz/-6 dB SSB, CW Less than 4.2 kHz/- 60 dB CW narrow More than 0.5 kHz/-6 dB (optional) Less than 1.34 kHz/- 60 dB More than 15.0 kHz/- 6 dB FM Less than 30.0 kHz/ - 60 dB • Spurious and image: More than 60 dB rejection ratio • Audio output power: More than 2.0 W at 10 % (at 13.8 V DC) distortion with an 8 Q load More than ± 1.2 kHz • IF shift variable range • RIT variable range More than ± 1.0 kHz SSB, CW More than ± 5.0 kHz FM 2-conductor 3.5 (d) mm (1/8") /8 Q • External speaker connector x 2 (for MAIN and SUB bands)



All stated specifications are subject to change without notice or obligation.
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10.9500



.................................................................... .



SECTION 2



DISASSEMBLY INSTRUCTIONS



• Opening the transceiver's case



• Removing the PA-A unit



CD. Unscrew 8 screws from the transceiver's top and 4 screws



CD



Opening the inside chassis as previous instructions.



® ® ® ®



Unscrew 8 silver screws ®, then remove the PA-A cover.



from the sides, then remove the top cover.



®



Turn the transceiver upside down.



®



Unscrew 4 screws from the bottom cover, then remove the bottom cover.



Unsolder 3 points ®. Unscrew 2 screws



®.



Unscrew 6 silver screws



®, then remove the



• Opening the inside chassis



• Removing the PA-B unit



CD ®



Remove the top and bottom covers as shown above.



CD



Remove the top cover.



Loosen the gutter screw on each side of the front panel's rear side.



® ® ® ® ®



Unscrew 8 silver screws



®



® ® ®



Unscrew t screw from each side of the front panel's rear side. Pull the front panel forward as shown by the arrow at right. Loosen 1 flat head screw each side of the MAIN unit chassis.



®, then remove the PA-B cover.



Unsolder 3 points ®. Unscrew 2 screws Unscrew 2 screws



®. ®.



Unscrew 8 silver screws



®, then remove the PA-B unit.



rv I



Unscrew 2 silver screws from the rear panel.



(j) Lift and pivoted the MAIN unit chassis to the vertical position, and tighten the screws (labelled chassis.



PA-A unit.



®) to secure the
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SECTION 3



INSIDE VIEWS



• MAIN UNIT



,•



•



,:i:~~



•



••



•-



.-,-"



~N



!



!



'" .



,•



~~



0



,,
01



• PA·A AND PLL UNITS



IX1: CR-452 30.2 MHl)



Pow« m:> - - _ To RF·B board IC6



Xl: 30.2 MHz



05,04,010



IC7a



I----+---:--~I



Phase Loop . - - ' - - -__ 1detector 1-'---1 filter



1----4_ _



i:r-~..~ . ~;:'___--..~B:....l~L:....O_ To UHF 1st mixer circuit T



\..:l}



(RF-B board, 014, 015)



'.............. _;



'------'



Prescaler I---C 1/8 08



IC9



09



014 B2LO ' .. 1 - - - - - - - - - - -_ _ _ _ _ _ _ _ T0 UHF 2n dmixer CircUit (RF-B board, 011)



> - - - - - - - - - - To BFO circuits (MAIN unit, ICl 01, IC103) 024
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4-3-2 UHF PLL CIRCUIT (PLL UNIT)



4-5 PORT ALLOCATIONS



The UHF PLL circuit generates the 1st LO frequency, and the signals are applied to the 1st mixer circuits in the RF-B unit. The PLL circuit consists of a VCO, prescaler and DDS circuits.



4-5-1 CPU (DISPLAY UNIT, IC1)



The signal generated at the UHF VCO circuit (05, D4, D10) is amplified at the buffer-amplifiers (06, 09), then applied to the prescaler circuit (IC9). The prescaler circuit divides the applied signal, and outputs it to the UHF DDS circuit (IC6) via the buffer-amplifier (08). The pulses output from the UHF DDS circuit are converted into DC voltage at the loop filter circuit (IC7a) and then applied to the UHF VCO circuit. The output DC voltage from the loop filter circuit is also applied to the RF-B unit to control the tuned bandpass filter.



Pin number



Port name



9



RES



15



LCOMP



19



SCK1



21



S01



22



SCK2



23



STPA



24



S02



25



STPB



32



LCTB



33



LCTA



4-4 POWER SUPPLY CIRCUITS 4-4-1 VOLTAGE LINES Line



Description



HVF



The voltage from the external power supply passed through the internal fuse (PA-B unit, F1).



13.8 V



9V



5V



-5V



M+5



F+5



T8V



R8V



PAT9



PBT9



The same voltage as the HVF line (external power supply) which is controlled by the [POWER) switch. Common 9 V converted from the 13.8 V line by the 9 V regulator circuit (MAIN unit, IC25). The output voltage is applied to the PLL, demodulator and +5 regulator circuits, etc. Common 5 V converted from the 13.8 V line by the 5 V regulator circuit (PLL unit, IC11). The output voltage is used in the PLL unit only.



37



40-43 44-51



Common - 5 V converted from the 13.8 V line by the - 5 V DC-DC convertor circuit (MAIN unit, IC26). The output voltage is applied to the AGC, APC and ALC circuits, etc. Common 5 V converted from the 9 V line by the 5 V regulator circuit (MAIN unit, IC27). The output voltage is applied to the BFO circuits and optional units, etc. Common 5 V converted from the 13.8 V line by the F+5 regulator circuit (DISPLAY unit, IC13). The output voltage is used in the DISPLAY and SW-A units. 8 V for transmitter circuits which is converted from the 9 V line by the T8 generator circuit (MAIN unit, Q36, Q45). 8 V for receiver circuits which is converted from the 9 V lin~ by the R8 generator circuit (MAIN unit, Q37, Q41). 9 V for transmitter circuits, particularly the PA-A unit, which is converted from the 9 V line by the PAT9 generator circuit (MAIN unit, Q42, Q45). 9 V for transmitter circuits, particularly the PA-B unit, which is converted from the 9 V line by the PBT9 generator circuit (MAIN unit, Q43, Q44). 4-7



VBUSY KR1KR4 KS1KS8



52



AFMM



53



AFMS



54



MT8A



55



MR8A



56



SR8A



57



MT8B



58



MR8B



59



SR8B



78



BEEP



Description Input port for reset signal. Outputs control signal for speech compressor circuit. "High": Compressor ON Output port for serial clock signal. Output port for serial data. Output port for serial clock signal for PLL circuits. Output port for strobe signals for VHF DDS circuit (PLL unit, IC1). "Output port for serial data for PLL circuits. Output port for strobe signals for UHF DDS circuit (PLL unit, IC6). Input port for unlock signal from UHF PLL circuit. "High": When PLL-B is unlocked. Input port for unlock signal from VHF PLL circuit. "High": When PLL-A is unlocked Input port for optional speech synthesizer busy signal. "High": During speech Input ports for key matrix. Outputs strobe signals for key matrix. Outputs AF mute signal to the squelch control gate (MAIN unit, IC16b/d) for MAIN band. Outputs AF mute signal to the squelch control gate (MAIN unit, IC25b/c/d) for SUB band. Outputs control signal for VH F transmitter circuits in RF-A unit. Outputs control signal for VH F receiver circuits in RF-A unit while VHF signals are being received on the MAIN band. Outputs control signal for VHF receiver circuits in RF-A unit while VHF signals are being received on the SUB band. Outputs control signal for UHF transmitter circuits in RF-B unit. Outputs control signal for UHF receiver circuits in RF-B unit while UHF signals are being received on the MAIN band. Outputs control signal for UHF receiver circuits in RF-B unit while UHF signals are being received on the SUB band. Outputs beep audio signals.



CPU (DISPLAY UNIT, IC1; continue) Pin number



Port name



79



EKEY



81



MET



82,83



DIUP,



84,85



EDOT, EDSH



Description Output port for electronic keyer signal. Outputs meter signals with a PWM wave form. Input ports for the main dial using pulse signals. Input ports for electronic keyer, "EDOT" for dot and "EDSH" for dash signal.



Input port for SUB band's S-meter signal. Input port for SUB band's center ADSCM indicator signal. Input port for MAIN band's S-meter ADSMS signal. Input port for MAIN band's center ADMCM indicator signal. Input port for SUB band's noise level ADSNO signals. Input port for MAIN band's noise level ADMNO signals. ADRF Input port for Tx RF level signal. ADALC Input port for ALC level signal. ADPTT Input port for [PTT) switch. Input port for up/down signal from the ADMIC microphone. ADSSM



90 91 92 93 94 95 96 97 98 99
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MAIN unit, IC10 Pin number



Port name



4



NB



5



SATL



Outputs control signal for satellite mode.



6



MSC



Outputs audio select signal. "High": MAIN band's audio signals are selected.



11



SDOFF



Outputs PTT disable signal to ignore SEND input from the ACC connector.



12



BT8



Outputs UHF transmitter circuit control signal. "High": Transmitting on UHF.



13



R8



Outputs both VHF and UHF receiver circuit control signals. "High": Receiving on VHF/UHF.



14



AT8



Description Outputs noise blanker control signal. "High": Noise blanker activates.



Outputs VHF transmitter circuit control signal. "High": Transmitting on VHF.



MAIN unit, IC24 Pin number



Port name



Description



4



SCWN



Outputs CW-N mode select signal for SUB band.



5



SCW



Outputs CW mode select signal for SUB band.



6



SSSB



Outputs SSB mode select signal for SUB band.



OUTPUTEXPANDERICs



MAIN unit, Ica Pin number



Port name



Description



4



MCWN



Outputs CW-N mode select signal for MAIN band.



7



SAGC



Outputs AGC time constant control signal for SUB band. "High": AGC fast is selected.



5



MCW



Outputs CW mode select signal for MAIN band.



11



SSCN



Outputs scan signal for SUB band.



6



MSSB



Outputs SSB mode select signal for MAIN band.



12



TSFM



Outputs switching signal of tone squelch filter for SUB band.



13



/SFM



MAGC



Outputs AGC time constant select signal for MAIN band. "High": AGC fast is selected.



Outputs FM mode select signal for SUB band.



14



SFM



Outputs non-FM mode select signal for SUB band.



7



11



MSCN



Outputs scan signal for MAIN band.



12



TSFM



Outputs switching signal of the tone squelch filter for MAIN band.



13



/MFM



Outputs non-FM mode select signal for MAIN band.



14



MFM



Outputs FM mode select signal for MAIN band.
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MAIN unit, IC108 Pin number



Port name



4



SIDE



5



PHOUT



6



Outputs high speed packet control EXMOD signal. "High": 9600 bps is selected.



Description



Outputs side-tone select signal. Outputs switching signal for head phone audio select.



11



BKIN



Outputs break-in control signal.



12



TOTe



Outputs TOT control signal.



13



EGAIN



Outputs microphone amplifier gain switching signal for external audio input.



DISPLAY unit, IC8 Pin number



Port name



Description



ATT140



Outputs attenuator control signal for VHF band. "High": When attenuator is activated.



5



ATT400



Outputs attenuator control signal for UHF band. "High": When attenuator is activated.



6



Outputs pre-amplifier control signal for VHF band. PRE140 "High": When pre-amplifier is activated.



7



Outputs pre-amplifier control signal for UHF band. PRE400 "High": When pre-amplifier is activated.



4



Outputs dimmer control signal. "High": Bright



12



LDIM



13



LEDTS



Outputs TX indicator control signal for SUB band. "High": SUB TX indicator lights



14



LEDTM



Outputs TX indicator control signal for MAIN band. "High": MAIN TX indicator lights
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SECTION 5



ADJUSTMENT PROCEDURES



5-1 PREPARATION BEFORE SERVICING •



REQUIRED TEST EQUIPMENT GRADE AND RANGE



EQUIPMENT



DC power supply Output voltage Current capacity



: 13.8 V DC : 25 A or more



RF power meter Measuring range (terminated type) Frequency range Impedance SWR



: 1-60 W : 120-460 MHz : 50Q : Less than 1.2 : 1



Frequency counter



Frequency range : 0.1-460 MHz Frequency accuracy: ± 1 ppm or better Sensitivity : 100 mV or better



FM deviation meter



Frequency range Measuring range



: 120-460 MHz : 0 to +5 kHz



Audio generator



Frequency range Output level



: 300-3000 Hz : 1-500 mV



EQUIPMENT



GRADE AND RANGE



Sweep generator Frequency range : 120-460 MHz Sweep bandwidth : At least 50 MHz Output impedance :50Q Standard signal generator (SSG)



Frequency range Output level



: 120-460 MHz : 0.1 I1V-32 mV (-127 to -17 dBm)



Digital multi meter Input impedance



: 10M Q/DC or better



DC voltmeter



Input impedance



: 50 kQN DC or better



Oscilloscope



Frequency range Measuring range



: DC-20 MHz : 0.01-10 V



AC millivoltmeter Measuring range



: 10 mV 10 V



Ammeter



Measuring capacity : 25 A Frequency range Measuring range



Spectrum analyzer



Frequency range : At least 1300 MHz Spectrum bandwidth: ± 100 MHz or wider



RF voltmeter



Attenuator



Power attenuation Capacity



External speaker Impedance Max. input power



: 50 or 60 dB : 60 W or more



: 0.1-460 MHz : 0.01-10 V :8Q :5W



• CONNECTIONS



FM deviation meter



to [ANT]



Attenuator 50 or 60 dB



AC millivoltmeter



Speaker



CW keyer



to [EXT SP]



Attenuator 50 or 60 dB



_------l RF power meter 60 W /50Q



_----I Standard signal



to [KEY]



generator



DC power supply to [DC 13.8 V] 13.8 V / 25 A



• Microphone connector



CAUTION: DO NOT transmit while a SSG is connected .



VHF



Audio generator Pin 1



MI,



Spectrum analyzer



UHF



CAUTION: When the [PREAMP] switch is turned ON, DC voltages are applied to the antenna connector. This may damage the signal genarator.



Pin 7



INPCj)Cp:f::



rTERMiNATOR-for ~et~r~~uel~h-l , and meter reference adjustment.



i



Pin 5 PTT



t:J II



POl



2-conductor 3.5 (d) mm (1/8")



~~~~~~~ ~nd ~ute~ PIU~':' ___ 5 -1



!



J



5-2 PLL ADJUSTMENT ADJUSTMENT REFERENCE FREQUENCY



VHF LOCK VOLTAGE



UHF LOCK VOLTAGE



MEASUREMENT



ADJUSTMENT CONDITIONS



UNIT



LOCATION



PLL



Connect an RF voltmeter (50 Q impedance) to J3 pin 1.



Maximum level (More than -22 dBm)



UNIT



Connect a Irequency counter to J3 pin 1.



60.40000 MHz



Connect a digital multimeter to W11.



3.0V



1



: Any • MAIN band Ireq. • Preset C1 07 to the center position. • Receiving



2



• MAIN band Ireq. • Receiving



: Any



1



• MAIN band Ireq. • Mode • Receiving



: 145.000 MHz :FM



2



• MAIN band Ireq.



: 136.000 MHz



2.2 V ±0.5 V



3



• MAIN band Ireq.



: 174.000 MHz



6.2 V ±0.5 V



4



• MAIN band Ireq. • Receiving



: 145.000 MHz



1



• MAIN band Ireq. • Mode • Receiving



: 440.000 MHz :FM



2



• MAIN band Ireq.



: 420.000 MHz



1.6 V ±0.5 V



3



• MAIN band Ireq.



: 460.000 MHz



6.5 V ±0.5 V



4



• MAIN band Ireq. • Receiving



: 440.000 MHz



PLL



PLL



PLL



-10dBm±3dB



Connect a digital multi meter to W13.



4.0V



ADJUST L42, L43



The trimmer capacitor 01 X1 PLL



Connect an RF voltmeter (50 Q impedance) to W11.



Connect an RF voltmeter (50 Q impedance) to W13.



ADJUSTMENT POINT



VALUE



L7



Verify



PLL



C107



Verily



-9 dBm ±3 dB



5-3 FREQUENCY ADJUSTMENT ADJUSTMENT



MEASUREMENT



ADJUSTMENT CONDITIONS



UNIT FM TX-LO FREQUENCY



1



• MAIN band Ireq. : Any :FM • Mode • Transmitting



MAIN
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, VALUE



LOCATION Connect a Irequency counter to J27.



ADJUSTMENT POINT UNIT



10.85000 MHz



MAIN



ADJUST L18



-PLL UNIT



Reference frequency check point



J3 Pin1



L43 ] L42



Reference frequency adjustment



X1



Reference frequency adjustment



C107 UHF lock voltage adjustment



L7



VHF lock voltage adjustment



W11



VHF lock voltage check point



L18



FM TX-LO frequency adjustment



-MAIN UNIT



FM TX-LO frequency check point



J27



5-4 RECEIVER ADJUSTMENT ADJUSTMENT VHF SENSITIVITY (MAIN BAND)



1



2



VHF SENSITIVITY (SUB BAND)



VHF TOTAL GAIN (MAIN BAND)



VHF TOTAL GAIN (SUB BAND)



: 144.000 MHz • MAIN band Ireq. :FM • Mode • Connect an SSG to the [VHF ANT] connector and set as: Level : 3.2IlV* (- 97 dBm) Modulation : 1 kHz Deviation : ±5 kHz • Receiving • Mode • Set an SSG as: Level Modulation



:USB :O.lIlV*( : OFF



127 dBm)



1



: 144.000 MHz • SUB band Ireq. :FM • Mode • Connect an SSG to the [VHF ANT] connector and set as: Level : 3.2IlV· (-97 dBm) Modulation : 1 kHz Deviation : ±5 kHz



2



• Mode • Set an SSG as: Level Modulation



1



: USB :0.1IlV*(-127dBm} : OFF



: 144.00000 MHz • MAIN band Ireq. :USB • Mode • Connect an SSG to the [VHF ANT] connector and set as: : 1 mV' (-47 dBm) Level Modulation : OFF • Receiving



2



• Set an SSG level as: OFF



1



: 144.00000 MHz • SUB band Ireq. :USB • Mode • Connect an SSG to the [VHF ANT] connector and set as: Level : 1 mV* (-47 dBm) Modulation : OFF • Receiving



2



MEASUREMENT



ADJUSTMENT CONDITIONS



UNIT



LOCATION



MAIN



Connect a DC voltmeter to C.P. (M-S).



VALUE



ADJUSTMENT POINT UNIT



Maximum level



ADJUST



RF-A



Adjust in sequence L16, L15, L14, L13, L21



MAIN



L11, L12, L13



Rear Connect an AC panel millivoltmeter to the [MAIN SP) jack with an 8Qload.



Maximum audio output



MAIN



Adjust in sequence L25, L27, L28



MAIN



Maximum level



MAIN



Adjust in sequence L46. L47, L48



Connect a DC voltmeterto C.P. (S-S).



Rear Connect an AC panel millivoltmeter to the [SUB SP) jack with an 8Qload.



Maximum audio output



Rear Connect an AC panel millivoltmeter to the [MAIN SP) jack with an 8 Qload.



1.5 kHz audio



SSG



Output frequency



1.0 V (0 dB)



Front panel



[MAINAF) control



100 mV(-20 dB)



MAIN



R239



1.5 kHz audio



SSG



Output frequency



1.0 V (0 dB)



Front panel



[SUBAF] control



100 mV (-20 dB)



MAIN



R378



Rear Connect an AC panel millivoltmeter to the [SUB SP) jack with an 8 Qload.



• Set an SSG level as: OFF



'This output level 01 the standard signal generator (SSG) is indicated as SSG's open circuit.
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Adjustm in sequence L38. L40, L41



-MAIN UNIT



9 R23



adjUstmBet~D) (MAIN



VHF total gain



VHF sen~itivity check PBo~~D) (MAIN



L41 ] VHF sensitivity



VHF sensitivity



adjUstmBe;~D)



L40 L38



(MAIN



adjustment (SUB BAND)



R378 VHF total gain adjustment (SUB BAND)



[



~ ~ ~ ---it.t~:-I!;;i!J ~ L 11 --ttt~~§



L48 ] VHF sensitivity d' tment L47 (S~~ BAND) L46



1.::..1



C.P. (S-S)



- RF-A UNIT



L16 ---tt1I:::;"-



VHF sensitivity adjustment (MAIN BAND)



L15 L 14 ---tti12r L13 ---t~~--:J



~



= '-r 11,_,-_



L21 --ttt/J~



lMJ



t=
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VHF sen~itivity check pOint (SUB BAND)



RECEIVER ADJUSTMENT (CONTINUED) ADJUSTMENT



MEASUREMENT



ADJUSTMENT CONDITIONS



VALUE UNIT



LOCATION



ADJUSTMENT POINT UNIT



ADJUST



UHF SENSITIVITY (MAIN BAND)



1



: 430.000 MHz • MAIN band Ireq. :FM • Mode • Connect an SSG to the [UHF ANT] connector and set as: Level : 3.2IlV* (-97 dBm) Modulation : 1 kHz Deviation : ±5 kHz • Receiving



MAIN



Connect a DC Maximum level voltmeter to C.P. (M-S).



RF-B



Adjust in repeatedly C132,C120 C114,Cl08 L27,L23 L26, L21 L20, L22



UHF SENSITIVITY (SUB BAND)



1



: 430.000 MHz • SUB band Ireq. :FM • Mode • Connect an SSG to the [UHF ANT] connector and set as: Level :3.2 IlV* (- 97 dBm) Modulation : 1 kHz Deviation : ±5 kHz • Receiving



MAIN



Connect a DC voltmeter to C.P. (S-S).



RF-B



Adjust in sequence L25, L24



UHFRX GAIN



NOTE: Before adjusting UHF RX GAIN, 5-6 METER AND SQUELCH ADJUSTMENT must be adjusted. RF-B



Rl04



NOISE BLANKER



Maximum level



1



• MAIN band freq. [EUR] version 435.000 MHz [USA], [AUS] versions 440.000 MHz :FM • Mode • Connect an SSG to the [UHF ANT] connector and set as: Level : 3.2 IlV* (- 97 dBm) Modulation : 1 kHz Deviation : ±3.5 kHz • Receiving



Front S-meter panel



S9



2



• SUB band freq. 435.000 MHz [EUR] version [USA]. [AUS] versions 440.000 MHz :FM • Mode • Receiving



Rear Adjust the connected panel SSG output level until the S-meter shows S9 level.



3.21lV (-97 dBm) ±3dBm



Connected SSG



Verify



1



: 144.00000 MHz • MAIN band Ireq. :USB • Mode • Connect an SSG to the [VHF ANT] connector and set as: Level : 10 IJ-V* (-87 dBm) and apply following signal to the antenna connector.



Rear Connect an panel oscilloscope to the [MAIN SP] jack with an SQload.



Minimum noise level



MAIN



LS. L10



j'0om"l



l



1 msec.



2



• INB] • Receiving



:ON



• SUB band freq. • Mode • Receiving



: 144.00000 MHz : USB



L11S. L 110



*This output level of the standard signal generator (SSG) is indicated as SSG's open circuit.
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- RF·B UNIT



UJm:GH~~~--J~UJl- C132



:1~~:;;:;;;~~;~~~~:~t~ C120 •-lift~==~~~*~>m-- C114 C108



U~F sensitivity adjustment (SUB BAND)



[L25 L24



UHF RX gain adjustment



R1 04



~~~~~HJ"---B~---4iWllAlL



L21



--ttt.~fi:L.,~~~~J:lr.!fllHII-----Ihfl-~=-~~:r==



L27 L26 L20 L22 L23



:=~~fff~ii~i=l~~1~5~~:;~!~~~~= ~:=i~--rr,::.n~--=--~~-



UHF sensitivity adjustment (MAIN BAND)



-MAIN UNIT



® UHF sensitivity check point (MAIN BAND)



C.P.



(M-S)



CJ



Noise blanker adjustment



[ L8 L10



=



~~.D



c::J (S-S)



UHF sensitivity check ~oint (SUB AND)



L118] L110



Noise blanker adjustment



C.P. ®



D
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5-5 TRANSMITTER ADJUSTMENT ADJUSTMENT POINT



MEASUREMENT ADJUSTMENT CONDITIONS



ADJUSTMENT



1



UHF HELICAL FILTER



UHF TOTAL GAIN



: 440.000 MHz • MAIN band freq. • Connect a sweep generator to J7 on the RF-B unit and set as: Sweep level :71 mV (-10 dBm) Center freq. : 440.000 MHz Sweep bandwidth : 50 MHz • Unplug Jl on the RF-B unit. • Connect an oscilloscope through a detector to J3. • Transmitting



: Any MAIN band freq. : USB Mode : Center position [MIC GAIN] Connect an audio generator to the microphone connector and set as: 1.5 kHz f 2 mV f-2 • Transmitting 1



• • • •



3



• MAIN band freq. [EUR] version 435.00000 MHz [USA], [AUS] versions 440.00000 MHz :USB • Mode : Center position • [MIC GAIN] • Connect an audio generator to the microphone connector and set as: 1.5 kHz /2 mV f-- • Grounds J23 on the MAIN unit. 4 • Transmitting VHF TOTAL GAIN



1



LOCATION



RF-B



Connect an oscilloscope to J3 through a ditector.



UNIT Adjust as follows:



RF-B



L36. L37. C32,C37



MAIN



L1, L2



I Jax.



I



I fJ



7



1



fo Symmertrical waves MAIN



Connect an RF voltmeter to Jl or J2.



Maximum level



18 mV (-22 dBm) Rear panel



Connect an RF power Maximum level meter to the [UHF ANn connector.



R2 RF-B



16W Rear panel



1



• MAIN band freq. [EUR] version 146.00000 MHz [USA]. [AUS] versions 148.00000 MHz :FM • Mode : Max. level • [RFPWRJ • Transmitting



Rear Connect an RF power 4SW pan Ie meter to the [VHF ANn connector.



2



• [RF PWR] • Transmitting



3



: USB • Mode • Connect an audio generator to the mocrophone connector and set as; 1.5 kHz /20 mV : Center position • [MIC GAIN] : Max. level • [RF PWR] • Transmitting



2



ADJUST



J.lm.



• MAIN band freq. [EUR] version 145.00000 MHz [USA]. [AUS) versions 146.00000 MHz : USB • Mode : Center position • [MIC GAIN] • Connect an audio generator to the microphone connector and set as: 1.5 kHz / 2 mV • Grounds J23 on the MAIN unit. • Transmitting



VHF OUTPUT POWER



VALUE UNIT



Connect an RF power Maximum level meter to the [VHF ANn connector.



R3 RF-A



l8W



: Minimum level



5-8



Adjust in repeatedly L1. L2. L3. L4, LS



Adjust in repeatedly L1. L2. L3. L4, LS, C27. C3S, Cl0l, Cl03



R3 MAIN



R72



Less than 6W



Verify



3SW



Rl0S



- RF-A AND RF-B UNITS



J3



C101



VHF total gain adjustment



C35 C103



C37



C27



C32



L5



L37



L4 L3 L2 R3



L36 L5 L4 L3 L2 R3



L1



UHF helical check point



UHF helical filter adjustment



UHF total gain adjustment



-MAIN UNIT



L2



UHF total gain adjustment



[



R2 L1



RiD5] R72



UHF total gain check point



[



J1 J2



5-9



VHF outpcd power adjustment



TRANSMITTER ADJUSTMENT (CONTINUED) MEASUREMENT



ADJUSTMENT CONDITIONS



ADJUSTMENT



UNIT UHF OUTPUT POWER



Rear panel



VALUE



LOCATION



UNIT



40W Connect an RF power meter to the [UHF ANT] connector.



1



• MAIN band Ireq. [EUR] version 435.00000 MHz [USA], [AUS] versions 440.00000 MHz :FM • Mode : Max. level • [RFPWR] • Transmitting



2



• [RFPWR] • Transmitting



3



:USB • Mode • Connect an audio generator to the mocrophone connector and set as: 1.5 kHz /20 mV : Center position • [MIC GAIN] : Max. level • [RF PWR] • Transmitting



1



• MAIN band Ireq. 145.00000 MHz [EUR] version [USA], [AUS] versions 146.00000 MHz :FM • Mode : Max. level • [RFPWR] • Transmitting



2



:CW • Mode • Transmitting by keying



1



:144.00000 MHz • MAIN band freq. : USB • Mode • Connect an audio generator to the microphone connector and set as: 1.5 kHz /20 mV • Grounds J29 on the MAIN unit. : Max. level • [MIC GAIN] • Transmitting



Rear Connect an RF power 55W panel meter to the [VHF ANT] connector.



2



• MAIN band Ireq. 435.00000 MHz [EUR] version [USA], [AUS] versions 440.00000 MHz :USB • Mode • Grounds J30 on the MAIN unit. • Transmitting



Connect an ammeter between power supply and transceiver.



1



• • • •



2



• Set an audio generator output level as: 2 mV



T-SOUELCH TONE (EUR version}



1



• • • •



SUBAUDIBLE TONE (USA, AUS versions)



1



• • • •



FM,CW DRIVE lEVEL



ICAPC



FM DEVIATION



: Minimum level



: Any MAIN band Ireq. :FM Mode : Center position [MIC GAIN] Connect an audio generator to the microphone connector and set as: 1 kHz / 20 mV • Transmitting



: Any MAIN band Ireq. :ON [TONE SOL] : 67 Hz Tone frequency Applied no audio signals to the microphone connector. • Transmitting



ADJUSTMENT POINT



MAIN



ADJUST R92



Verify



Less than 6 W 30-36 W



MAIN



Connect a digital multimeter to J23.



The same voltage as a transmitting voltage on SSB with maximum output power



MAIN



R136



R230



Rear Connect an FM panle deviation meter to the transmitting band's antenna connector through an attenuator.



MAIN



16 A



±4.S kHz



RS7



MAIN



±3.5 kHz Rear Connect an FM panel deviation meter to the transmitting band's antenna connector through an attenuator.



: Any MAIN band Ireq. :ON [TONE] : 67 Hz Tone Irequency Applied no audio signals to the microphone connector. • Transmitting



±0.6 kHz



RSO



R29



R41 MAIN



R66



R64



5 -10



TRANSMITTER ADJUSTMENT (CONTINUED) MEASUREMENT



ADJUSTMENT CONDITIONS



ADJUSTMENT



UNIT TONE BURST (EUR version)



1



: Any • MAIN band freq. • Applied no audio signals to the microphone connector. • Transmitting by the [TONE] switch.



LO LEAK



1



• MAIN band freq'. • Mode • Transmitting



2



• MAIN band freq. 146.00000 MHz [EUR] version [USA]. [AUS] versions 148.00000 MHz • Transmitting



1



: Any • MAIN band freq. : USB and LSB • Mode • Applied no audio signals to the microphone connector. • Transmitting



CARRIER SUPPRESSION



: 144.00000 MHz :FM



ADJUSTMENT POINT



VALUE



UNIT



LOCATION



Rear panel



Connect an FM deviation meter to the transmitting band's antenna connector through an attenuator.



±3.5 kHz



MAIN



Rear panle



Connect a spectrum analyzer to the [VHF ANT] connector through an attenuator.



Minimum level on the following frequency: Displayed freq. minus 10.85 MHz (Less than - 60 dB)



RF-A



Connect a spectrum analyzer to the transmitting band's antenna connector through an attenuator.



Minimum level (Less than -40 dB)



MAIN



Rear panel



ADJUST R64



C37



R4



R156, R158



-MAIN UNIT FM deviation adjustment



[R41 R29



R64



Subaudible tone adjustment (USA, AUS version) Tone burst adjustment (EUR version)



Carrier suppression adjustment



~R 156



R66



T-squelch tone adjustment (EUR version)



R92



UHF output power adjustment



R87 ] R80



ICAPC adjustment



FM, CW drive level adjustment



FM, CW drive level check point



R158 R230 [



R136 J23



- RF-A UNIT



R4



lQJ IQJ ~ IQ] ®



00 IQ] (QI [Q] IQJ 5 - 11



I!>,.. ' -..#Hfo.... ®



C37



]



LO leak adjustment



5-6 METER AND SQUELCH ADJUSTMENT • ADJUSTMENT DISPLAY ADJUSTMENT



ADJUSTMENT CONDITIONS



OPERATION MAIN BAND



ENTERING ADJUSTMENT SET MODE MAIN BAND S-METER



• Connect a teminator to the [REMOTE) connector on the rear panel. • While pushing the [CALL] switch, turn power ON. 1



• Connect an SSG to the [VHF ANT] connector and set as: Frequency : 145.02000 MHz Level : 0.32 UV* (-117 dBm) Modulation : OFF



SUB BAND



5 [Rn USB



,



d,.,



uP



.



VFOA



145.0 IB.S



00



Push [CALL]. • Verify "SO" on the analog S-meter.



us.



n



51 G



1



u



Push [UP) to enter receive set mode. Once entering mode, use [UP11 [DOWN1 switch to select item.



aI



• Receiving 2



• Set an SSG level as: 1.1IlV*{-106dBm)



USB



VFOA



145.0 IB.S ,



U8.



51 G S



/



3



4



• Set an SSG level as: 3.2IlV* (-97 dBm) • Set an SSG level as: 10 IlV* (-87 dBm)



USB



VFOA



145.0 lB. 5 ,,



USB



/



5



6



7



• Set an SSG level as: 1 mV* (-47 dBm) • Set an SSG level as: 0.45 W* (-114 dBm) • Set an SSG level as: 3.2IlV* (- 97 dBm)



USB



I



FM



I



/



8



9



MAIN BAND NOISE SQL



• Set an SSG level as: 321lV* {-77 dBm}



FM



• Set an SSG output level as: 0.063IlV· (-131 dBm)



FM



VFOA



IY5.o20.o



VFOA



FM



MAIN BAND CENTER



11



FM



SUB BAND S-METER



12 • Set an SSG output level as: 0.32IlV* (-117 dBm)



USB



13 • Set an SSG output level as: 1.IIlV*(-106dBm)



USB



.



, I



IY5.020.a



10 • Set an SSG output level as: 0.2 IlV* (-121 dBm) • Set an SSG output level as: 10 IlV* (-87 dBm)



51 G 20



I



/



VFOA



145.020.0



I



VFOA



1Y5.o20.a



5'



r



_, LI



5'



r



_, L'



14 • Set an SSG output level as: 3.2IlV* (-97 dBm)



USB



IS



• Set an SSG output level as: 10 IlV* (-87 dBm)



USB



16 • Set an SSG output level as: 1 mV* (-47 dBm)



USB



_, 5/rL'



5'



r



_, LI



I



0 S 9



20



_, LI 5' r SO



*This output level of standard signal generator (SSG) is indicated as SSG's open circuit.



5 -12



0'1



USB



5f G 60



51G



51



'10



0



as 06



9



(j



Push [CALL].



09 Push [CALL).



10 Push [CALL].



'10
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. PA· A UNIT
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