HLN4181A Private-Line Circuit Board

MXW-0049~C

MOTOROLA
PART NO.

REFERENCE
SYMBOL

DESCRIPTION

capacitor, fixed uF, +5%, 100V (unless otherwise stated)

(03] 23-84665F03 100 +100, -10% 25V, electrolytic
c2 08-84637L15 .27
c3 08-84637L37 1
C4,5 08-84637L.03 .0012 630V
Cc6 23-84665F02 16 +100, -10% 25V, electrolytic
Cc7 21-82187816 3000 pF +10%
c8 21-82372C10 .05 +80, -20% 25V
C11 23-84762H16 22 $+10% 20V, tantalum
C12-14 08-84637L42 .47 £10%
Cc15 2182187844 .0016 +10%
C17-19 2182187844 ,0016 $+10%
Cc20 23-84665F03 100 +100, -10% 25V, electrolytic
Cc21-23 21-82187B44 .0016 +10%
c24 23-84665F04 1 +180, -10% 50V, electrolytic
c25 23-84665F02 15 +100, -10% 25V, electrolytic
c26 08-84637L06 0068 630V
c27 21-82187B44 .0016 +10%
c28 08-84637L15 - .27
c29 08-84637L03 .0012 630V
C30 08--846371L.05 .0039 630V
C31 08-84637L01 .15
c32 21-82187B44 .0016 £10%
C33 23-84665F01 10 +100, -10% 25V, electrolytic
C34 08-83813H38 006 +10%
C36 23-84538G01 1 $20% 35V, tantalum
ca7 21-00851299 600 pF £10% 600V
c38 08-84637L37 A
C39 23-84665F01 10 +100, -10% 25V, electrolytic
C40 08-84637L36 .082
Ca1 21-83596E10 220 pF $+20% 500V
C42 21-82187B44 .0016 +10%
C43 21-83596E36 .01 +60, —40% 250
C44 21-83596E10 220 pF +20% 500V
C45 23-84665F 14 220 16V, electrolytic
C46 21-83596E36 .01 +60, —40% 250
C47 23-84665F02 15 +100, -10% 25V, electrolytic
C49 21-82372C10 .05 +80, ~20% 25V
C589,60 21-83596E10 220 pF $20% 500V
ce1 21-82372C10 .05 +80, ~20% 25V
diode (see note)
CR1 48-83654H01 silicon
CR2,3 48-83329G04 silicon
connector receptacie
J1 09-82071K01 12 contact
J2 09-80269B04 socket dual
coil, rf
L1,2 24-82723H27 1.2 uH, green
L3 24-80036A02 ferrite, 1/2 turn
L4-6 24-82723H27 1.2 uH, green
connector plug
P3 28-80141H02 male
transistor (see note)
Q1 48-00869642 NPN
Q2 48-00869643 PNP
Q3 48-00869648 NPN
thermistor
RT1 06-83600K02 100 $20% 2mwW
resistor, fixed, ohm, $5%, 1/4 watt (unless otherwise stated)
R1 06-11009C74 11k
R2 06-10621C63 511k +1%
R3 06-11009C99 120k
R4 06-11009C91 56k
RS 06-10621D58 48,7k +1%
Ré 06-10621D57 47 .5k +1%
R7 06-11009C43 560
R8 06-11008D04 180k
R9 06-11009C97 100k
R10 06-11009D03 160k
R11 06~11009D01 130k
R13 06-10621D44 34,8k
R4 06-11009C43 560
R15 06-11009C42 510
R17 06-11009C73 10k
R18--20 06-11009C89 47k
R21 06-11009C28 100
R22 06-11009C81 22k
R23 18-84944C02 26k $20% .1 W
R24 06-11009C83 27k
R25,26 06-11009C64 4.3k
7 06-11009C81 22k
R28 06-11009C71 8.2k
R29 06-11009C68 6.2k
R30 06-11009C78 16k
R31 06-10621E06 150k +1%
R32 06-10621C36 2.67k £1%
R33,34 06-10621D34 27.4k +1%
R35 06-11009C77 15k
R36,37 06-11009C89 47k
R38 06-11009C83 68k
R39 06-11009C61 3.3k
R40,41 06-10621C91 10k £1%

L

NOTE:
¥ C59 8 C60 ARE ON
SOLDER SIDE OF BOARD

MXW-0049-C (2)

REFERENCE ~ MOTOROLA ESCRIPTION
SYMBOL PART NO. o

R42,43 06-10621C79 7.5k +1%

R44 06-10621D18 18.7k £1%

R45 06-11009C01 10

R46 06-11009C32 200
integrated circult (see note)

U1 51-83977M17 encoder /decoder
uz2,3 51-80067C03 dual opamp
voltage regulator (see note)

VR1 48-82256C44 7.5V, zener
VR2 48-82256C38 9.1V, zener
VR3 48-82256C33 2.7V, zener

crystal (see note)

Y1 48-80055C01 32,768 kHz, tuning fork
mechanical parts
03-10904A02 machine screw
03-10904A15 machine screw, 3 used
04-80149A01 locking washer, 4 used
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note: For best performance, order diodes, transistors, and intergrated-
circuit devices by Motorola part number.

SHOWN FROM SOLDER SIDE

COMPONENT SIDE " BD~DEPW-0107-0

SOLDER SIDE

BD-DEPW-0108-0
OL-DEPW-0109-0

The encoder/decoder
holds SEC PTT low
for 150 msec to allow
transmission of the PL
Turn-Off Code. This

Q2 is the PL decode
switch, which is turned
on by Q1 when the
proper PL code is re-

NOTES:

Components within dashed area form an
input fiiter for decode tone derived from
detected audic

N

. Al capacitor values are in pF unless
otherwise stated.

3 D Theory information.

4. —3— Signal flow.

CAUTION
Make certain that NO power is supplied
to the radio when inserting or removing
the PLED circuit board. Damage to the
PLED or external test equipment may
result.

» TO 9.1V REG

=C44 J— ca7

220pf I15

Y]

=C45 lc4s
220 Im

period is determined ceived. P3
by SEC PTT Timing . —
Components C11 and EXTERNAL TONEIN| 1 —® JU{
A13. ‘N Q2 SQUELCH DISABLE | 2 —» Jus
MoEa3 LS Rat  JUs TONE OUTPUT | 3 |— C33
TO FILTERED B+ < A -o—% P3-2 SQUELCH DISABLE
Ri5 Q 1.2UH 100a| Jus SECPTT| 4 —» Ui-26
£510n o -o—> P3-5 AUDIO MUTE AUDIO MUTE | § — Ju4
3 DET AUDIO | 6 R
CRe B | oo U6 PL FILTER | 7 |—> C38
TO REG 9.1V < CR3 R20 B Reverse Burst: When B+| 8 —»i3
) VR3 47K Ql = PTT is released Ut GND| 9 T
then holds Pin 26
pover __ R0 L27V b mi | Ms42 (SEC PTT) low and — &
‘_ B 160K = VRY 9 AN
R9 JU 7.5V TN 1 transmits a REVERSE
‘ > = 47K \9 L BURST turn-off code.
| c5 100K
DETECTED N SRY TO FILTERED B+
4 % AUDIOPLTONE  3R3 0012 3130K Y To REG cis az2
(9] . IVE 7t
DET AUD P3-6 - f——3A-Y 3} ot = 001 | SECPTTY 22K —
[ 1K 100 487K | 475K ct5 |cet | Ris | P34
| R2 R4 ==C2  ==C3 = L leerr| g3.8vP-P e BA
@ [ sik 3§56k 627 T01 oo 20 (R13 NGp (€ 001 “Tos | 47k, | 3
— 348K| GF | o 1 1 L Ri7 Sas
1.6 VP-P ! 1 L1 L wusl?¥ = 10K 05 12
(3KHZ DEV) t i = = = = )
e O S, & ci7 = "
738WZ bEv) . [c12 [c13 [ca ——-mﬂ
R7 —<C7 <R8 = T.47 T.47 T.47 001 L = 10
560 003 $180K 40 38 37, 36| 35| 34| 33 32 31 30| 29 28 27 28| 25 22| 23| 24| 2 s
d.ce a3 g r £y 2 L—p— 8 e % Y 8E g [ <
T S A - T el LN NS :
= 2 — 2 ol F Zn T w () ~ Ll 'e] (]
S <= - He - 2% < z4 =] & & & © .
S0 0o ¢ N ¢ o
< <o
@ 6
5
Ut
4
- 3
Y * g =& g 2 a z & J o o a 2
a'aiv_jP'P L_' 8.z, FZs 2oz 3 2 8§ 88 3wt 5 & 3
- 2 = z o
LIMITER OUT s3 83 ggo 58‘ sz g x § S 5 § 55 2 §5 s ]
4 WAVEFORM a3 ¥ W uy ¥ > o w @ —— X & & %X °9 @ o S& > Q
1l 2 [ s Y O o 22 7| ® o ® o yy ] 2] 13 14 15 1(-1 177 18] 19] 20 Gode plug deter-
): ): )I —a = o 36 c37 mines the PL fre-
quency that s
Les 00t 001 001 P 3“11-12 " ;l“—gw I 10 Isoow generated and de-
T o5 = REF. OSC. : : = = coded,
— 32,768 KH,
+ 0.35vPP f\/\/\ 8 Kz R36
by 24 47K
.
ENCODER TONE 1O REGS.1Y < ;;fozoo
JUMPER TABLE 27K =
JUT| NORMALLY OUT
JU2| NORMALLY OUT - INSTALLED FOR PL TONE DISABLE
JU3 | NORMALLY IN - REMOVED WHEN USING EXTERNAL TONE EXTERNAL " —
JU4 | USED FOR “AND" SQUELCH TONE IN —p- Jul R37 Tranemit. U1 contind:
JUS | USED FOR “OR” SQUELCH P3-1 47K ?rZZZegsgsr:erT:n;ned
JUB| NORMALLY OUT - INSTALLED FOR CARRIER SQUELCH OPERATION uz by e pode o o
JU7| NORMALLY OUT - INSTALLED WHEN USING EXTERNAL TONE S = g 95 BT ne
JU8| NORMALLY IN - REMOVED FOR REVERSE BURST DISABLE [7 long
Jug | NORMALLY IN _
ENCODER TONE v = TONE Receive: U1 decodes » TO FILTERED B+ —®FILTERED B+
NOTE: TO RADIO = DISABLE the receive audio at J_— M906348
“And" Squelch Is Normally Used Unless Otherwise Specified U1-35 and provides a c32 L3
nd Squelen s Y P R23 ENCODER TONE high output at U1-30 i  "-001 B+ P3-8 i P
25K OUTPUT LEVEL ADJUST the proper tone is de- . V2T o
coded.
TO REG 9.1V AL czé E3 ::8‘:3
i i
R46
'2‘%3 1 GND P3-9 ¢ . o
R39 Ju? R27 P L n
33K v Ef 150K : CR1
c24 2 \s c33 ENCODER
*039 $ R40 > AL 23 I H SluzA 7| Rr32 R33 R34 3 uzna41 T,:’: it ' %TON%aouaTPUT S“fv
I‘O 10K 3 43K R:f“ 10 —5‘ 267K | 27.4K 274K 10 .‘.cu IR
= 2 AT1 network provides -4-Cc27 = -
R4 $R42 22%5!3’:————!2 vss | C40 sR44 temperature compen- {Kat 25°C T001 I.OOSB
10K >7.gK 1082 318.7K sation for controlling R28 U2A provides the C‘ZIS U2B fitters PL tone to -
4 R43 the PL tone amplitude. TO REG 9.1V +—— proper gain for the o eliminate PL tone har-
= 75K 60 L 8.2K PL tone. -0012 onice.
c38 [220pf _*Cc25¢R30 Lczs J.c30
3 4 R29 T 15 316K T0.27 T.0039
oy | 62K
i R38 7RC41
U3 and C40 constitute L 4 L L L
a gyrator or simulated 68K | 220pf - G )
inductance. This cir- = = U2 amplifies and fil-
cuit resonates with ters the encoder tone

C38 to form a high-Q
series-resonant circuit PL FILTER &—

which acts as a notch
filter at 180 Hz to re-
move the PL tones
from the received
audio  before  the
speaker.

P37

before the tone is fed
to the radio transmit-
ter.

EEPWOO081-0

TONE “PRIVATE-LINE”’
ENCODER/DECODER

MODEL HLN4181A

FUNCTION

Encodes and decodes sub-audible *‘Private-Line’” tones.
Encoder modulates transmitter and delays transmitter
turn-off 150 ms to allow transmission of turn-off reverse
tone burst. Decoder detects received tone and un-
squelches receiver when proper tone is received.
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