p,ohpg; TONE DETEGTORIOSCILLATOR TO NE 1 PRIV ATE'LINE’ ’

Bt 8 8+ RECEIVE: FUNCTIONS AS TONE DECODER, VS2
<1 “VIBRASPONDER'" RESONANT REED ACTS AS
oo ol s, FUA ¥ ot ENCODER/DECODER
_J: LOW PASS FILTER o SQUARE WAVE. '
' LATOR POSITIVE DEAT PIN 18 FOAM ENCOS L P/o_P3
3 0.39VP-P (750 HZ DEV) 7 /
1.56 VP-P . SWITCH CAUSES U1 TO OPERATE AS
ol o . UL AN priase e MODEL HLN4020A
- TX 3.3v0C NANT REED IN FEEDBACK PATH. SHIFTER PLE
DETECTED | ¢ |, . i R42  R43  R44 RX 3-3V0C@ at 2.3vkp m QUTPUT (MULTIPLE PLY
AUDIO 10 15K l 120K | 20K l > e onE () 8« AMPLIFIER
R48K R;; Icw =C20 Icn az REG REG
15 t20K 047 .047 2003 M54 8.4V AGC 8.4V Tx g.4vDC
= = = T 2.3 VDC B+ 2 vee X B.4vDC B2 L0 ans ,} RX 8.4VDC
TX 2.9VDC RX 2.3 voC X 22K BASE RB 4.0VDC
: e R41 12 TX 4.5v0C R13 1.0VP-P
x 2.9vc g E R2 REG L IV RS =C46 REG (700HZ DEV)
ENEP 8.2k 8.4V g0k 3K 0.1 33K v A
1o = €33 s By s R28 Cig
= ¥ »— TONE IN CODE ouT -1)I——+ P s e o 10 ENCODE'.TONE(TX)
R16 ces PL 1K RX 9.6V0C ,C36 TONE
L0 Pl i Las o 7] feureer
< = REG . c17
TX 6.8VDC APPLY SHORT ACROSS THESe| 88V - M9642 006 UF
POINTS TO DISABLE CODE =
RX 6.8voC < <« v ut OUTPUT TO SET TRANSMITTER TX 0.63VDC C52P
< REG FREQUENCY. (JU3 USED FOR R39 i€ RX 0. 63VDC ;100 F
MULTIPLE PL SYSTEMS TO i 220PF =
X 3.ovbe INHIBIT U1 CODE OUTPUT,) CAS il TX 6.4V0E | o FUNCTION
‘ RX 54 6VDI CF JRx 8.avDC
v R3 2| REED i€ RB 1.3VDC Bl cae 27K
. < 220 ° =~ : : :
l T W T PRINARY ReL o LT L 02T = Encodes and decodes sub-audible ‘“Private-Line”’
ce ‘ M IFO‘O‘ZW Reverse | cge | % [f0 O tones. Encoder modules transmitter and delays
= o cH = 1] ReeD ENABLE ) NORMAL ENCODER OUTPUT DATA 1S WA Fze transmitter turn-off 150 ms to allow transmission of
AGC WAVEFORM (TX) 220PF e SECONDARY R14-C27. WHEN REVERSE BURST GATE TURNS :
2 vl Lo ON Q6. PHASE SHIFTED SIGNAL IS SUMMED turn-off reverse tone burst. Decoder detects received
DECOER o 1252 Toowr SIGNAL SHIETED 4 NOMINAL 346 DEGEOSITE tone and unsquelches receiver when proper tone is
= = , R
) . received.
rt--19 > _1_043 c2
£l ! 7
(4T £ OF REVERSE Suer arreR | I AGC GATE 220 Tz20
;I/'g;NSMISSION/, Q4 TURNS ON t | 3 _ = 6| REED
' ! TX 3.3VDC XMIT ENABLE | PRIMARY
i
S : ! ! l RX 5.6VDC
. ﬁc{i&f’w"ﬂwﬁéﬁﬁ O - - Ig;SPF ! Sw I TCH ) z::
HTHERAAS TX 0VDC L
= AGC  TX 0vDC TX 0.6VDC -
REC N FROMU{-3_, RX 0VDC Q13 TX 3.2VDC| R37 ovDC gx3 gvbe R Rz
ENABLE Tx ovbc VIA C35 642 RX 0.3vDC TV WHEN Q12 TURNS ON, HIGH AT ITS COLLECTOR 4 . OUTPUT
SWI1TCH RX 0VDC C46.R12 can M364 REG M3642 (1) PUTS UT IN ENCODE MODE, (2) TURNS ON = DETECTOR SWITCH
ka8 Tx ovoc i Beav LG PRIMARY A G o s b RS gr7
47K RX] 0.6VDC EI;G 42 220PF L ! [ 2200 VIBRATING. 2-2x 1o 0B USED FOR SN0 SaGE o
g R27 = = E
B cs 33K R23 = SEE NOTE 2.
SHOWN FROM SOLDER SIDE COMPONENT SIOE - 80-DEPS - 208930 +— 1 r R26 ENCODE# fox
| oL-0EPS-29895-0 RZEMPF = N 013 SAMPLES OUTPUT OF ENCODER 5% ce ENABLE = 10 ;_?29 RSS Ulg |, |SQUELCH
pa rts Iist 10K T S e T A ranT 1€ SWITCH T 220 DISABLE
. L 220 L
= OUTFUT DURING TRANSMIT. " Q12 TURNS ON WHEN Q7 IS ON. WHEN Q7 Tots NDL-3DC U2 ; [aupio
HLN4020A Tone “Private-Line” Encoder Decoder Board PL-6029-F R2s AAare <] HOLDS 072 ON FOR 190 MEEC 1o Kebs o) s oo |2 NG SV0C 1" e
Q3 IN ENCODE MODE WHILE THE REVERSE
REFERENCE  MOTOROLA REFERENCE  MOTOROLA REFERENCE MOTOROLA 1o TXB-OVCNSY M96 43 fencone BURST IS BEING SENT. = DET13.4v0C A
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION 1 ENABLE 14} cope ?;&NHECVCJE%CTT PvL ngNgE 7_I!:§c7_D[E,Tl.§!:TED,
N A - Ei Y Q1
capacltor, fixed: transistor: (see note) R36 6-124C57 2.2k Cag R R4 . 16| ENABLE DECODE |13 WHICH TURNS ON 0%1. OUTPUT SWITCH PU?Lg
pF +20%; , ; type 820 QUTPUT \UP EITH, UELCH DISABLE ("OR B+
C1thru 10 21-83596E10 220 pF % 20%; 500 V Q1,2 48-134674 NPN; type M54 R37,38 6-124089 47k 5 > - EITHER 'SQUELCH DISABLE (“OR B
c1 23-84538G01 1uF +20%;35V Q3thrus 48-869642 NPN; type M9642 R39 6-124A89 47K £5%: 14 W o3t SQUELCH") OR AUDIO MUTE (“AND SQUELCH').
c12 21-82187B44 001 uF = 10%; 100V Qs 48-869568 NPN: type M9568 R40 6124A73 10k£5% I RES REVERSE RETEI Y
c13 21-82187B48 003 uF +10%; 100 V Q10, 11 48-869642 NPN; type M9642 R41 6-124C97 100k ini BURST [ o6 jcn R6 Ro4 c('z——r
C14,15,16 21-83596E38 0047 UF = 10%; 100V Q12 48-869643 PNP; type M9643 R42 6-124A78 16k +5% SECONDARY e CATE 28| Tioe 333 oy ]I Foowra
c17 8-83813H38 006 UF = 10%; 100V Q13,14 48-869642 NPN; type M9642 R43 6-124A99 120K +5% PTT SWITCH Ri1 feto DET+— DETECT —-| — -
g:g 20 g%%g?ﬁggn 10(1‘;':;101%1/0 /;"532\/\/ ars 48-869467 PNP; type Mo467 Ras 6-124A80 20k 5% TX 0.4VDC feRe @20 R TX 0.35VDC 9K Qi o Q15
: - 047 uF £ 10%; R45 6-124A99 120k +59 : 3 4.7K :
C21 2182428828 .002uF  10% 200V resistor, fixed = 10%; 1/4 W; R46 6-124D02 120k 5% x5 rvae RIS e Tx11.9vDC Mo642 Mo&47
c22 21-82372C09 0.1uF +80-20%;25V unless otherwise stated R47 6-124C99 120k SEC PTT| 4 e » « Yy % RB 6.0voe okl R RE]_"EVDC X ovoe RX 13.2v0C REGULATOR
cz3 23-84665F01 10UF +100-10%; 25 V R1 6-124A37 330 Ra8 6-124C73 10k Y, 8.2k . REVERSE BURST R10
C25thru28 884637122 0.22uF +10%; 100 V A2 6-124A44 620 + 5% R49 6.124A09 120k £ 5% 4 MIB42 ]RX 10.3vnC Sk Teater 08 FrABLE at4 X 8.4vDC *
23-84665F04 1uF +150-10%; 50 V R3 6-124C43 560 R50 6-124A03 68k +5% SEC PTT LINE ATTEMPTS TO GO HIGH AT END o poovee ) I 96 M9568 M9642 RX 8.4VDC =
c31 23-84538G22 6.8UF +10%; 20V R4 6-124C47 820 g REG OF TRANSMISSION BUT Q9 TURNS ON PULLING = = 42 L Bt ———— REG 8.4V
< R51 6-124C93 68k 8.4V SEC PTT LOW AGAIN VIA CR4. FORWARD BIAS cs NOTES:
C32 thru 36 23-84665F01 10 uF +100-10%; 25V R5 6-124A59 27K +5% R53 6-10621C79 7.5k = 1%; 1/8 W ON CR4 INHIBITS Q7 DURING THIS PERIOD. R1
23-84538G01 1uF +£20%;20V . R6 6-124C61 3.3k Y WHEN Q9 TURNS OFF (150 MS LATER),"SEC PTT 220PF v RC48 1. UNLESS OTHERWISE SPECIFIED:
i R R54 6-124C73 10k LINE IS ALLOWED TO GO HIGH. Q8-Q9 TURN ON WHEN Q7 GOES OFF REMOV- 330 220 RESISTOR VALUES ARE IN OHMS.
Cc37 23-84538G04 15uF +20%;20V R7 6-124C53 1.5k R55 6-124A49 1k £5% RS9 PTT DELAY ING CLAMP VIA CR3. Q9 TURNS ON Q6 (VIA CR6) 9.1VDC CAPACITOR VALUES ARE IN MICROFARADS.
c38 884637137 0.1UF £5%;100V R8 6-124A60 3k 5% RS6 6-124C33 220 3% RECEIVE AUDIO Foe? CIRCUIT MSEC LATER 872 TURNS. OFF AEMOUNG 68 oy Ls 2
c39 8-84637L36 082 uF +5%; 100V R9 6-124C57 2.2k R57 58 6.10621C91 10k = 1%: 178 W | MSEC LATER Q12 TURNS OF F REWOVING 0809 ks Lo . FOR BUSY LIGHT RADIOS, JU1 MUST BE IN AND JU2 OUT. ANDIOR
- ) +1%; sQ T
C40 2384665F01  10UF +100-10%; 25V R10 6124049 1k RE9 6124761 33k = 5% FILTER YCR4 B SECPTT s.1v Ilo LIGHT ADAPTER BOARD. |11\ DETERMINED BY JU4e0 ON' BUSY
C41thrud4 21-83596E10 .00022 uF +20%;500 V R11 6-124A53 1.5k £5%; 1/4W R60 6-10621D18 18.7k +1%; 1/8 W Xcao Tgi = = VOLTAGE NOTES
C46 21-82372C09 0.1uF +80-20%; 25V R12 6-124A81 22k 5% R61 6-124C73 10k I' 0 3.6V0C 3 >
ca7 23-84665F01 10uF +100-10%; 25V R13 6-124A61 3.3k 5% R62 6-124C57 2.2k = 1 1o DC_YOLTAGES MEASURED WITH 11 MEGOHM MULTIMETER
C48 21-83596E10 00022 uF + 020."/0; 500V R14 6-124A61 3.3k +5% R63 6-124061 33K o] 22 e ?J%Z‘ésé’,fé”,’;fgf?ﬁﬁ%’s’ LINE GOES Low LEGEND: REFERENCED TO B—.
C49 8-84637L22 0.22 uF +10%; 100V R15 6-124A65 4.7k £5% R64 6-124C85 33k RS8 RS3 REO PTT LINE STARTS TO RETURN HIGH AT END BF 2. VOLTAGEKEYS:
c50 21-82187B44 .001 uF = 10%; 100 V R16 6-124C55 1.8k e 756 13.evpe 187K TRANSMISSION. L= THEORY OF OPERATION DATA ND  NOPLTONE DETeoTED ETECTER
C51 21-83596E10 220 pF +20%; 500 V R17 6-124A71 8.2k £5% integrated circuit: (see note) = 1 TC38 B+ = MAINTENANCE DATA T RADIO KEYED
oo g A 4
c52 21-84493B841 100 pF + 10%; N750 R18 6-124A65 47k £5% u1 51-84768F76 type M6876 R33 -082 B RO NOTEYED
53 23-84665F01 10UF +100-10%; 25V R20 6-124A85 33k £5%; 14W U2 51-84621K76 type M2176 725K 1 ; ¥ = DECODE MODE SIGNAL FLOW RB  REVERSEBURST(150 MSEC AFTER TX)
R21 6-124C71 8.2k ‘ 3.6¥0C | 6\ |3 TE&N — >~ = ENCODE MODE SIGNAL FLOW 3. Q11 COLLECTOR VOLTAGE MEASURED WITH MICROPHONE
diode: (see note) R22 6124471 82Kk + 5% voltage regulator: . 7 = ON-HOOK AND MONITOR SWITCH IN PL POSITION,
- - o; 0.1 sSVhC | L . -26105-
CRS5,6,7 48-83654H01 silicon R26 6-124A77 15k +5% mechanical parts RS0 Tozoer SIULATED ” INSUCTANGE " Tia SRCOn 68P81039E22-D
R27 6-124C85 a3k 3-10904A02 SCREW, machine (M3.5 x 0.6 x 6) 3 used sare SERIZS RESONANT SomCUT he st
connector, receptacle: R28,29 6-124A67 5.6k 5% 3-10904A45 SCREW, machine (M3.5x 0.6 x 13) 3 used = ANOTCH FILTER AT 160 A2 70 REMOVE e ot 6/5/80-PHI
J1,2 9-80132A01 JU1 & JU2 each consist of four 9-80132A01 R30 6-124A77 15k 5% 4-80149A01 WASHER, captivative; 4 used R €3 TONES FROM THE RECEIVED AUDIO BEFORE
parts R32 6-124A81 22k +5% 7-80023A01 BRACKET, reed hold-down S I THE SPEAKER
. . 233 6-106(2:18079 7.5k +1%;1/8W 29-10271A15 TERMINAL, pin: 3 used N =
connector, plug: 4 6-124C81 22k 46-80174A01 STUD
P3 28-80181B02 male: 9 contact ) R35 6-124C83 27k 75-80173A01 COMPRESSION PAD; 2 used

note: for optimum performance, diodes, transistors, and integrated circuits must
be ordered by Motorola part numbers.
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