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HLN4020B Tone “Private-Line” Encoder/Decoder Board PL-6029-G REFERENCE _ MOTOROLA REFERENGE _ MOTOROLA = OQUTPUT DURING TRANSMIT. Q12 TURNS ON WHEN Q7 IS ON. WHEN Q7 e ND 1.3V Uz 1o |aupio o
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REFERENCE ~ MOTOROLA | .o SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION R2s Q12 <] T oD O e s oo 8 N 0.5V muTE [a]
SYMBOL PART NO. transistor: (see note) R36 6-124C57 2.2k 10K T B-DVDC@ Q3 IN ENCODE MODE WHILE THE REVERSE 4 DET13.4VDC L/\ =~
capacitor, fixed: Q1,2 48134674 NPN; type M54 R37,38 6-124C89 47k % wxsuvoc | 119643 Epits PUIRTIS BING SERT e
3 . ’ ! 4 WHEN RRECT CTED.
C1 thru 10 21-83596E10 220 pF =20%; 500 V Q3thrug 48-869642 NPN; type M9642 R39 6-124A89 47k +5%; 114 W A s va 14 ENCODE SQUEARECV?AW?ZT LTYL-HTI%NSETIESCT[E)EDTEV 5100 g
C11 23-84538G01 1 uF £20%; 35 V Q9 48-869568 NPN; type M9568 R40 6-124A73 10k = 5% | > > J 16| ENABLE gEggDE '3 WHICH TURNS ON 11, OUTPUT SWITCH PULLS. o)
c12 21-82187B44 .001 pF +£10%; 100 V Q10,11 48-869642 NPN; type M9642 R41 6-124C97 100k 0.22 - 820 uTPU @» SQUELCH)OR AUDIO MUTE “AND SGUELCH ) | o
c13 21-82187B48 003 uf =10%; 100 V Q12 48-869643 PNP; type M9643 R42 6-124A78 16k £5% e REG FROM PIN 1 OF UL e
C14, 15, 16 21-83596E38 0047 puF +10%; 100 V Q13,14 48-869642 NPN; type M9642 R43 6-124A99 120k +5% 5.8 REVERSE s.6v ‘j (REG 6.4V) = a
c17 8-83813H38 006 wF = 10%; 100 V Q15 48-869467 PNP; type M9467 R44 6-124A80 20k 5% SECONDARY CR7 BURST 2.6v ci R6 ND13.6V |
c18 23-84665F01 10 WF +100, - 10%; 32 V R45 6-124A99 120K +5% e GATE Tivr ja3x DETZ.6V R29 [+
C19, 20 8-84637L31 047 puF =10%; 250 V resistor, fixed + 10%; 1/4 W; R46 6-124D02 150k PTT SWITCH Ri1L |*NO BET DETECT ‘—*" . 5.6K w
c21 21-82428B28 002 puF = 10%; 200 V unless otherwise stated R47 6-124C99 120k % o.avoc T i PR ™ o.asvoc| " Qi Q
c22 21-82372C09 0.1 uF +80, —20%; 25 V R1 6-124A37 330 R48 6-124C73 10k TX 0.56VDC RX 9 .7VDC ; ) RX VDL TX 11.0vDC M9642 8
c23 23-84665F01 10 wF +100, ~10%; 25 V R2 6-124A44 620 +5% R49 6-124A99 120k =5% . RX 9.7vDC RB 6.0 VOC CR3 R22 RB 1, 6VDC RX 13.2VDC REGULATOR
C25 thru 28 884637122 0.22 uF +10%: 100 V R3 6-124C43 560 R50 6-124A93 68k 5% SEC PIT] 4 e N > e a7 () 8. 2K 1 RB 0.1VDC  REVERSE BURST Ri0 E
c29 23-84665F04 1 wF +150, —10%; 50 V R4 6-124C47 820 R51 6-124C93 68k RX 10 .3VDC R1S cto ENABLE Q14 1K s
c31 23-84538G22 6.8 uF +10%; 20 V R5 6-124A59 2.7k 5% R53 6-10621C79 7.5k = 1%; 118 W e PTT LINE ATTEMPTS 10 GO HIGH AT END 4 M8e4de |0 Taiec 407K IzauPr Mot 40 I 8.avoC L
€32 thru 36 23-84665F01 10 wF +100, —10%; 25 V R6 6-124C61 3.3k R54, 6-124C73 10k REG OF TRANSMISSION BUT 09 TURNS ON PULLING RB 0.2VDC < = M6 42 s A =
c37 23-84538G04 15 WF +20%; 20 V R7 6-124C53 1.5k R55 6-124A49 1k 5% 8.4V SEC PITLOW AGAIN 114 CR4 FORWARD BIAS ce > £ 8 REG 8.4V NoTES E
C38 8-84637L37 0.1 uF +5%; 100 V R8 6-124A60 3Kk +5% R56 6-124C25 100 s ON CRI NI T DG s oL 220PF R1 L 1. UNLESS OTHERWISE SPECIFIED: -l
cag 8-84637L.36 082 uF +59%; 100 V RO 6124C57 2.2 R57,58 6-10621C91 10K +1%; 118 W B [owen 0 c i ATER. SEC Q8:09 TURN ON WHEN Q7 GOES OFF REMOV. | 330 220 RESISTOR VALUES ARE INOHiS I
C40 23-84665F01 10 uF +100, —10%; 25 V R10 6-124C49 1k R59 6-124A61 3.3k 5% RS9 | e PTT DELAY ING CLAME VIA GRS Q9 TURNS ON 06 vid CRo) 9.1¥DC R VALUES ARE IN MICROFARADS E
C41 thru 44 21-83596E10 220 pF +20%; 500 V R11 6-124A53 15k +5%; 1/4W R60 6-10621D18 18.7k +1%; 118 W 3.3K RECEIVE AUDIO CIRCUIT MSEC LATER Q12 TURNS OFF AEMOVING OF Q9 I 2. FOR BUSY LIGHT RADIOS. JU1 MUST BE IN AND JU2 OUT. ANDIOR <
C46 21-82372C09 0.1 pF +80, —20%; 25 V R12 6-124A81 22k =5% R61 6-124C73 10k — FILTER YCR4 R40 ENABLE Q9 TURNS OFF RELEASING Q6 AND H“‘S’R?V ?87 E%%E’LESA%E'ELE%TCISSD‘S THEN DETERMINED BY JU460  ON BUSY >
ca7 23-84665F01 10 wF +100, ~10%; 25 V R13 6-124A61 3.3k 5% R62 6-124C57 2.2k J+c . e i 68K secer 1 I =
Cc48 21-83596E10 220 pF *20%; 500 V R14 6-124A61 3.3k +5% R63 6-124C61 3.3k ~C4 10K = = 3. FOR TWO REED OPERATION. SOLDER SIDE JUMPERS JU4 AND JUS
C49 884637122 0.22 uF + 10%; 100 V R15 6-124A65 47k £5% R64 6-124C85 33K 1 3.6v0C 3] > BE N AND REED INGERTED IN V81 POUTION (Eaeo D aas MUST o
C50 21-82187B44 001 wF +10%; 100 V R16 6-124C55 1.8k ) e >t LEGEND: ' N
C51 21-83596E10 220 pF +20%; 500 V :1; g-gj:g; a.gt + g:/a u S4768F76 :ntsgséggecivcuil: (see note) RSE Rs3 2| 3.6VDC aso ?Ja’ﬁ,%%ssé’w”ffgféf Tomng OFF WiEw St VOLTAGE NOTES g
C52 21-84493B41 100 pF +10%; N750 1 - 4.7k 5% 1 51-84 ype 10K 75K PTT LINE STA TO RETURN HIGH AT END OF B
C53 23.84665F01 10 pF +100, —10%; 25 V R20 6124485 33k = 5%; 1/4W u2 51.84621K76  type M2176 1 eve ] 187K TRANSMISSION > - THEORY OFOPERATION DATA b ErEReNGED T SURED WITH 11 MEGOHM MULTIMETER e
R21 6-124C71 8.2k - T o2 B PP = MAINTENANCE DATA ’
diode: (see note) R22 6-124A71 8.2k +5% voltage reguiator: R33 ) B o - DECODE MODE SIGNAL FLOW 2. \ég.IFTAGE !}:EYS: )
CR1,2,3 48-83654H01  silicon R23thru24  6-124C73 10K VRS 48.82056C38  zenertype; 9.1V 7-sK vovor | op ], EEPS-26105-0 oo mone o ND  NOPLTONEDETECTED o' 0
’ . 124 10K = 5%: ! T - IGNAL FLOW > RADIO KEYED
ggg 6,7 Zggggiﬁgl gie“ggﬁmum Sg: 2-1542;:7; 12& ;g";:' mechanical parts c38 vaa >T= gé Sé\%%gg gLTFEsYTE Drso MSEC AFT| 68P81039E22-F
" R27 6-124C85 33k 3-10904A02 SCREW, machine (M3.5x 0.6 x 6) 3 used PL FILTER| 7 » ’ {¢ 3.6vDE sfa.svoc { ERTX) 9-12-84 GGI
connector, receptacle: R28,29 6-124A67 5.6k £ 5% 3-10904A15 SCREW, machine (M3.5 x 0.6 x 13) 3 used 0.1 A< = U2 AND C39 CONSTITUTE A GYRATOR OR . 3 81:%0%?#%%73&anéTs‘OﬁquH“’{ﬁ’fL“;f’éST.S‘{f” MICROPHONE
J1,2 9-80132A01 J1 & J2 each consist of four 9-80132A01 R30 6-124A77 15k +5% 4-80149A01 WASHER, captivative; 4 used Z:i L220rF z/EAgL(/)mTTEEg VAVIIVT%UCCZQNTCOE Fo;wsA %Fé%ug .
parts R32 6-124A81 22k x5% 7-80023A01 BRACKET, reed hold-down SERIES RESONANT CIRCUIT WHICH PROVIDES
R33 6-10621C79 75k +1%;1/18W 29-10271A15 TERMINAL, pin: 3 used = Q A NOTSCP;FféLTER AT 180 HZ TO nf%ogesgzggé
TONE: M THE RECEIVED AUDI
connector, plug: R34 6-124C81 22k 46-80174A01 STUD _ 8-19 £3 THE SPEAKER
P3 28.80181B02  male, 9-contact R35 6-124C83 27k 75-80173A01 COMPRESSION PAD; 2 used °
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note: for optimum performance, diodes, transistors, and integrated circuits must
be ordered by Motorola part numbers.




