MOTOROLA o 68P81012C56

MT300 SERIES “HANDIE-TALKIE”
PORTABLE FM TW0-WAY RADIOS

~
GENERAL -
Current Drain — +H23888° H23B8Y’
{Using 15 Vdc Supply) H33888° H3388U’
Transmit 20W: 400 mA 420 mA
50W: 930 mA 950 mA
* Receive : 70 mA
* Standby: 11 mA
*Add 4 mA for “Private-Line” Options » 1 3 6-174 M H Z
RECEIVER Protected
Standard Rg.cg:iig:r
Frequency Stability — 3.0010% | £.0010% SUPPLEMENT TO INSTRUCTION MANUAL 68P81012C55
{-30° C to +60° C; +25° C Ref):{+.0005% | (£.0005%
optional} | optional)
Channel Spacing: 30 kHz | 30 kHz ( MODEL TYPES )
Sensitivity — N
20 dB Quieting: 35 uV 50 uv “BBB" SERIES “BBU” SERIES NUMBER TYPE
12 dB SINAD: 25 uV 35 uV
Squelch/PL: A8 uv .25 uV 2w 5W 2w BW OF OF
Modulation Acceptance: $7kHr [ 27 kHz H23BBB’ | H33BBB’ | H23BBU' | H33BBU' | CHANNELS | SQUELCH
intermodulation (EIA SINAD): -70 dB 80 dB
Spurious and Image Rejection: -75 d8 80 d8 1M11A 1111A 1
Selectivity (EIA SINAD):
Channel Spacing (30 kHz)  80dB | 85 dB 1112A maa !
' Channel Spacing (25 kHz} -75 dB .75 d8 1113A 1113A 1113A 1113A 1
Frequency Spacing — 1MHz 25MHz 5.5 MHz 1114A | 1114A | 1114A | 1114A 1
(Degradation) \ 2
4 - 1M121A 1121A
B Quisting: Nodeg 3dBdeg 5dBdeg 2 .
Spurious: Nodeg 15d8 deg 25 dB deg 1122A 1122A 2 Carrier
Intermaduiation: No deg 5dB8 deg 10 dB deg 1123A 1123A 1123A 1123A
Audio Outpyt — 1124A 1124A 1124A 1124A 2
(At less thaly 5% distortion ): 500 mwW 1143A 1143A 1143A 1143A 4
] 4
TRANSMITTER 1144A 1144A 1144A 1144A .
RF Powey Qutput — H23888B’ H338BB’ 1164A 1164A 1164A 1164A 8
H238BU'  H33BBU’ 1184A 1184A 1184A 1184A
5 ylc Ni-Cad Battery : 20W  sow 3112A 3112A 1
127 Vde Mercury Battery 10W 28w 3113A 3113A 3113A 3113A 1
NLN6762, NLN6936: ! 3114A 3114A 3114A 3114A 1
12.0 Vdc Mercury Battery 0.8 W - 3122A 3122A 2
. NLN6683: 3123A 3123A 3123A 3123A 2 Tone PL
Modulation — i 3124A 3124A 3124A 3124A 2 -
(£5 kMz for 100% modulation
ot 1000 Ha): 163 3143A 3143A 3143A 3143A 4
¢ . Stabiti 0010% . 20 3144A 3144A 3144A 3144A 4
requency Stability - L -20W
{30° C 10 +60° C; +25° C Ret): {optional .D005% 3164A | 3164A | 3164A | 3164A €
20wW)
o Nome 0005% - 5.0 W 3184A 3184A 3184A 3184A 8
{Below £3.3 kHz deviation 6112A - 1
at 1000 Hz): 55 dB 6114A 6114A 1
Audio Distortion — 6122A 2
(At 1000 Hz, 3 kHz deviation): 3% 6124A 6124A 2 Digital PL
Frequency Spacing — . 6144A 6144A 4
No Degradation: 1 MH:z {3
1.5 dB Power Degradation: 25 MH:z 6164A 6164A 6
3 dB Power Degradation: §5 MH
‘ \_ 2 ) \ 6184A 6184A 8 Yy
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
Copyright 1977 by Motorola, Inc. Engineering Publications
Printed in U.S.A. 8000 W. Sunrise Bivd.

10/17/77 - DG Ft. Lauderdale, FL 33322



DISASSEMBLY PROCEDURE

CAPTIVE

MOUNTING

SCREW & WASHER
(4 REQ)

PTIVE .

N

BATTERY
COVER

TABS
INTO FR

!

OMNI
HOUSING
SLEEVE

- FRONT
COVER

Yy, =@

TYPICAL A
FRAME KIT ]

[
i
’ _/ CEPF-7846-A

TURN THE SLOTTED SCREW HEAD ON THE BATTERY COVER ONE QUARTER

TURN COUNTERCLOCKWISE AND REMOVE THE BATTERY COVER.
2. REMOVE THE BATTERY.

LOOSEN THE FOUR CAPTIVE SCREWS HOLDING THE BACK COVER AND
REMOVE THE BACK COVER.

4. REMOVE SNAP-ON SLEEVE (OMNI-HOUSING ONLY).

LOOSEN THE FOUR CAPTIVE BUSHINGS HOLDING THE CHASSIS FRAME TO
THE FRONT COVER.

6. SEPARATE THE FRONT COVER FROM THE FRAME.
UNPLUG THE WIRES CONNECTING THE FRONT COVER TO THE CHASSIS FRAME.

PROCEDURE

EPF-7847-0




ELEMENT DECK

VIEWED FROM SOLDER SIDE

ORG RED- BL
GRN
Ry &)

INTERCONNECT BOARD OPTION TIE POINTS

GROUND

SQUELCH CONTROL VOLTAGE
“PL” SWITCH 5401.2

“PL” SWITCH $401-1

DETECTOR OUTPUT N
TRANSMIT “PL"

PTT (UNIVERSAL RADIOS ONLY)
RELAY COIL INPUT (UNIVERSAL RADIOS ONLY}
+7.5 VDC REGULATED

BATTERY B+

DETECTOR LIMITER OUTPUT

+7.5 VDC REGULATED (RECEIVE ONLY)
RECEIVER AUDIO PREAMPLIFIER OUTPUT
VOLUME CONTROL, R202-3

+7.5 VDC REGULATED (TRANSMIT ONLY)

ID TONE INPUT

RECEIVER AUDIO FOWER AMPLIFIER INPUT
(TIE POINT WITH 19)

(TIE POINT WITH 18)

BBRDEEE@EOR@ROIXDEO®E

SPEAKER, J201-2
EPF-7877-0

Ay

C8R8 CHANNEL
ELEMENT DECK

C7R7 CHANNEL

(&v)

Wi
Bl
VIEWED FROM SOLDER SIDE

BUS WIRE RF(ANT.SIDE)

VIEWED FROM SOLDER SIDE

BLK (GND)
ORG RF{JACK SIDE)
BLU AUDIO(PA SIDE) ORG (RCVR N.C.) | PTT
BRN AUDIO(PREAMP OUT) |TO J203 — > RED(ANT. POLE) | BASIC
WHT MIC (HIGH SIDE ) 688528‘%85 — > WHT(XMTR N.O.) | S204
2|ELEJ) -(»gﬂ AUDIO (SPKR SIDE) GRAY (PTT UNIV)
————————— GRAY PTT(UNIV) ' %
4 1—»‘ GRN "PL" SW (WIPER) -1
Y ———————+RED-WHT B+(AFTER ON/OFF SW) (
49 L LBLU SPKR (HIGH SIDE)
> GRN-WHT "PL" SW (CONTACT) TO P201
¢ RED B+ (BATT)
i | B WHT MIC (HIGH SIDE)
BLK {GND)
B~ WHT-BLK MIC (LOW SIDE) 2
$203-4 RED N R
ON-OFF R202-3 BRN
VOLUME~ S203-5 «—RED - BLU e
CONTROL [ R202-2 GRN
R202-1 BLK
]
ANTENNA |/20273
JACK [ )202-2 T ) 4
' AV =

-

J201-3«——BLU-GRN

SPEAKER _ -
JACK J201- { «— BLU-WHT

J201-2 BLU

e CEJOBX%
i -

ANTENNA
CONTACT

R201
SQUELCH CONTROL

* MOUNTED ON SOLDER SIDE

ZTHITNN

o CESX
by o -y
R'SLOT B - s
1] . ‘\.4
\ -
-’ =
N SLOT C O
. i
N g 2 = s o

— r\ ‘moé

ST 7 LA o — :
’.'J' : R‘Zi‘ .v i / R2|2r‘ . ' .

-

B J
VIEWED FROM COMPONENT SIDE

@ ' SS-EEPF-7826-0

©  CS-EEPF-7827-0

@ OL-EEPF-7828 -A
oPTION @OL- EEPF-7829-A

INTERCONNECT CIRCUIT BOARD DETAIL



Electrical Parts List

150, 8-162 MHz (M)

162-174 MHz (H)

PlLE-1203-1

108

or KXNI042A

REFERENCE MOTOROL A DESCRIPTION
SYMBOL PART NO.
CAPACITOR, Fixed: pF *5";
25 Vi NI5D unless stated
Cl 21058311E17 L1 (M)
or 2105311FE12 a4 100 V(I
ce 21H2450DB2¢ 0.30 £10%: 500 V
Cc3 210531 E bt IR (M)
or 2105311 ED2 15 (1D
C4 210831 1FED7 S (M)
or 21033511100 30 (1D
C5 2182358094 100 £10™: 75 V. N220U
Co 2105311 EL4 20; 100 V iM)
or 21053311 Fi6 18 (HY
Cc7 210531 1E20 G (M only)
Cc8 2105311 F07 6 (M)
or 21052 1EDG 30 0t
/C‘) 2182450026 0.30 107, 500 V
cto 2105311E12 9, 100 V (M)
or 2105311 K18 T{H
Cll 2108311 FED2 5 (M)
or 2105311E17 11 (H)
Ccl2 21840081413 .05 uF 220%: 50 V: YSR
Ccl3 2182450824 0.47 £10%: 500 V (M)
or 2182450R21 0.39 210%; 500 V (H)
Ccl4 2105311E16 18 (M)
2105311 E02 15 (H)
Cl15 2184008H!L 3 .05 uF £20%: 50 V; Y5R
clé 2184008H24 L0l uF £10%; 50 V: Y5F
Cl8 2182358692 70 £10%; 75V
Cl9 2182358G24 12 £37,; 100 V; NPO
czl,22 2305612103 33 uF £20%; 40 V
Cc23 2305612E01 22 uF £20%; 2 V
C24 2382397D28 3.3 uF £20%; 20 V
C25 2182213103 .0055 uF -0+1007: 75 V
Cc26 2382397Dl¢ 22 uF 2207 13V
Gai 2305612E0¢ 10 uF £20%: 15 V
c28 2382397DI17 15 uF £20%.:; 20 V
c29 2382397D346 1l ul £10": 20 V
C30 2182358G94 100 £107; 75 V; N2200
C31 2184008H24 L0l uF #1070 50 V; YSF
Cclot 2105311E03 47 (M)
or 2105311E07 36 (H)
Ccloz 2182450 B22 0.75 £10": S00 V (A
or 2182450 8B40 0.56 £107; 500 V (H)
Ccl03 2105311E04 10 (M)
or 2100867807 8 (H)
Cl04 2105311 E05 65
clos 2182213F08 1000 100 V., Y3D
clo6 2105311E02 15 (M)
wr 2105311 E08 13 (H)
clo7 2182877DB51 50; 50 V (M)
or 2182358G27 43: 50 V (H)
108 2182358G94 100 £10%.: 75 Vv, N2200
Clo9 2105311 E02 15 (M)
or 2182358G24 12 £3%: 100 V: NPO ()
cllio 2182358G27 435 30 V (M)
or 2005311E0¢0 30 (H)
Clli 2105311F04 L0 (M)
or 2100867807 & (H)
cllz 2182213E06 4700 -04100": 7V
Ccll3 2382397D1L5 10 ul £207; 20 v
cl17 2382397D0Y 6. 8 uF £20"; 10 V
Cil8. 11y 2182358G9%4 100 £10%: 75 V; N2200
c202 2182358G94 100 £10%:; 75 v: N2200
C203 2382397D12 0,12 ulF £10%; 20 V (for use
with U4 module “"Date Code™
728 and earlier)
or 21840081114 L0047 wF 107, 100 V (for use
with U4 module "Date Code’
729 and later)
C204 2382397D12 0.12 ul #10"; 20 Vv
C205, 206 2184008 H24 L0l ul £10%: 50 V, YSF
c207 2382397D09 6.8 uF +20 10 v
c211,212,221 2184008H24 .01 uk £107,; 50 V. YSF
Cczl13 2182358C24 t2 +£3%: 100 V: NPO
Cc2l4 2105311 E12 9
Cc2l5 23823497028 3.3 uF £207: 20 V
Cc220 2182877R17 s
CHANNFEL FLEMENT: Noteli}
CE!l thru 8 KXNI0O75A Receiver, use as required
depending on model
CE101 thru KXN1083A 2-W Transmitter, usc as

required depending on model

5-W Transmitter, use as

required depending on mode!

CRI
CR2
CR203
CR401

El101

F40t

FLI,FL2, &
FL3 package

Jl,2
J201
J202
J401

L1

L2,3,4

L5

Lé

L7

L8, 9
L10!

Li02
L103,104

L105
L106
Lio7

L108
L109. 110
L201
1L.202,203
L.204

LS401

MK 401

Pl, 2
P20l

Ql
Q2

Qlot
Qlo2
Q103,104

R1
R2
R3
R4
RS5,13

el

H o

4882363E03
4883654H01
4882466H13
4882466H13

7683960 B05

650521 4E01

4805915D03

4805269103

0105959C40
0905283B01!
0905283B01
0105958C87
0105956C63
0105957C86
0105958C95

2405262F11

2405262E08

2405262E06

2405262E08

2405262E05

2482723H27
2405262E08

2482723H06
2405262E08

2405711 RO2
2482723H11
2405262E07

2482723H11
2482723H27
2482723H01
2482723H06
2505350F01

5005334D0!

5982575302

0105958C97
0105959C38

4800869819
4800869726
4800869899
4800869494
4800869906
4800869899

0600185A69
0600185A55
0600185A85
0600185A65
0600185A57

DIODE: See Note I

Silicon

Silicon

Silicon

Silicon

FERRITE BEAD:

For L108

FUSE:

2« Amp

FILTER: See Note II
Crystal, 6-pole; (silver can),
Matched set

Crystal, 6-pole; (gold faced),

Matched set

JACK:

ASSEMBLY, Socket; 10-pin
Micro, speaker

Micro, antenna

Receptacle, Conn Assy CS Long
Receptacle, Conn Assy CS Short
Receptacle, Conn Assy PL Long
Receptacle, Conn Assy PL Short

COIL, RF: unless stated
Coded: GRN, 5-1/2 turns
spacewound tapped at 4-3/4
turns: includes: 7605374B03
CORE

Coded: YEL, 4-1/2 turns
spacewound: includes:
7605374B03 CORE

Coded: BLK, 22-1/2 turns
closewound: includes
7605374802 CORE

Coded: YEL, 4-1/2 turns
spacewound; includes:
7605374B03 CORE

Coded: BLUE, 4-1/2 turns
spacewound tapped at 3-1/4
turns; includes: 7605374 B03
CORE

1.2 uH choke

Coded: YEL, 4-1/2 turns
spacewound; includes:
7605374B03 CORE

6.2 uH choke

Coded: YEL, 4-1/2 turns
spacewound; includes:
7605374B03 CORE

3-turn bead

0.2 uH choke

Coded: ORG, 4-3/4 turns
spacewound tapped at 1-1/4
turns: includes: 7605374B03
CORE

0.2 uH choke

1.2 uH choke

1.2 uH choke

6.2 uH choke

0.085 uH choke

SPEAKER:

Dynamic, 2'; frequency
response: 300 to 3500 Hz

MICROPHONE:

Cartridge, res: 700 . +20%;
Imp: 5000 ~ £30%

PLUG:
ASSEMBLY, 10-pin
ASSEMBLY, Cable

TRANSISTOR: See Note I

NPN; type M9819
N-Channel FET

NPN; type M9899
NPN; type M9494
NPN; type MY906
NPN; type M9899

RESISTOR, Fixed: o #10%:

1 /8 W unless stated
6.8 k 59,

1.8 k £5%

33 k 59

4.7 k £5%,

2.2 k £5%

SHOWN FROM SOLDER SIDE I

HIGH POWER
RADIOS ONLY

@D -
* MOUNTED ON SOLDER SIDE g-_ss::zs?-:
OL-EEPF-7822-8
1. o ]
R , r1z NLD6942A | 2 W Power Amplifier
R8 0600185B71 | 220 )
R9 0600185B68 | 120 o
NLD6943 A 2 WP Lif
RIO 0600185883 | 2.2 & or ) ower Amplifier
RIL O4ROTEERS 2 f or NLD6952Z A 5 W Power Amplifier
RI12 0600185C05 120 k (M)
R14 0600185457 | 2.2k / o
or NLD6953A w Lif
R15 0600185447 | 820 £5% (for use with U4 7 ?H) Power Amplifier
module ""Date Code' 729 and Ul3 5105177D04 IDC
tater)
R101 0600185R83 | 2.2 k
R102 0600185898 | 39 k DIODE: See Note I
R103 0600185B72 270 VRI 4882256C6! 5.8 V Zener
R104 0600185877 | 680 LRYSTAL: See Note I
RI05 0600185B87 | 4.7 k Y1 4805713B01 17.865 MHz
R106 0600185B82 | 1.8k or 4805713B02 | 17.935 MHz
R201 1805333E01 pot., 25 k; squelch control NONREFERENCED ITEMS
R202 1805370E01 pot., 25 k: volume control,
includes S203 1483211801 PAD, Insulator (for Ql02)
R203 0600185B64 | 56 1505941 D01 | COVER, Shield (for U9)
R204 1705787001 | 39.2 +1%; 1/2 W 2605685801 | SHIELD, for U4
R210 0600185B96 | 27 k 2605820005 | SHIELD, Coil (for L1, L5, L.103,
or 0600185B93 | 15k & L107) '
R211 thru 218 1805501C04 | pot., 50 k 2605820007 | SHIELD, Coil (for L2, L3, L4,
L6, L7, L101, & L104)
SWITCH: 2683379H01 | HEATSINK, for Q102
5201 4005120E01 | Toggle, DPDT (2-freq. models) 3905243F01 | CONTACT, Ground (for Ul2)
or 4005119E01 Rotary, 5-pos. (4-freq. models 7505176E01 PAD, Foam (for channel
or 4005043E0! | Rotary, 8-pos. {6~ & 8-freq. elements)
models) 7505295803 PAD, Insulator (for FLI, FL2,
5202 4005265E01 | Micro, PTT FL3, & Y1)
5203 ON-OFF. part of R202 0105959C10 | CIRCUIT BOARD (for R11 &
S401 4005061E01 | Toggle, SPDT, "PL" R12)
1505894001 | COVER, Shield (for Ul3)
HY BRID, Encapsulated: 7505506002 | MODULE PAD (for U4)
U2 5184333G07 | I-F Amplifier 7505506003 | MODULE PAD (for U3)
U3 5184333G08 Low Conversion 7505506D04 MODULE PAD (for U2)
U4 5184333G37 | Detector 7505506006 | MODULE PAD (for U6 & Ul13)
us 5105177D22 | Squelch 7505506007 | MODULE PAD (for U7)
Ué 5105177D02 | Audio Pre-Amplifier 7505506D08 | MODULE PAD (for Ul0
u7 5105177D05 | Audio 1405575F01 | BOOT, Crystal (for FL1,FL2,
ug 5105177D13 | Receiver Injection FL3)
U9 5105177D20 | Regulator 1405611F01 | Insulator (for U13)
NUTES”

“BBB’ SERIES CIRCUIT BOARD DETAIL
AND PARTS LIST

1. For optimum perfarmance, order replacement diodes and transistors by Motorola

part no. only,

11. When ordering crystal units, specify crystal frequency and Motorola part num-
ber. Gold faced FL1, FL2, and FL3 crystal filters cannot be mixed with silver

can FL1, FL2, and FL3 crystal filters,

desired.

When ordering channel elements, specify the number of parts per million (PPM)




SECOND OSCILLATOR CRYSTAL FREQUENCIES

CARRIER FIRST OSCILLATOR SECOND OSCILLATOR
FREQUENCY CRYSTAL FREQUENCY CRYSTAL FREQUENCY
fe fo1 fo2
146.90 - 151.70 MHz 43.00 - 44.60 MHz 17.865 MHz
151.70 - 152.30 MHz 44.60 - 44.80 MHz 17.935 MHz
152.30 - 157.10 MHz 44,80 - 46.40 MHz 17.865 MHz
157.10 - 157.70 MHz 46.40 - 46.60 MHz 17.935 MHz
157.70 - 160.70 MHz 4€.60 - 47.60 MHz 17.865 MHz
160.70 - 161.30 MHz 47.60 - 47.80 MHz 17.935 MHz
161.30 - 165.20 MHz 47.80 - 49.10 MHz 17.865 MHz
165.20 - 165.80 MHz 49.10 - 49.30 MHz 17.935 MHz
165.80 - 167.90 MHz 49.30 - 50.00 MHz 17.865 MHz
167.90 - 168.50 MHz 50.00 - 50.20 MHz 17.935 MHz
168.50 - 169.70 MHz 50.20 - 50.60 MHz 17.865 MHz
169.70 - 170.30 MHz 50.60 - 50.80 MHz 17.935 MHz
170.30 - 175.00 MHz 50.80 - 52.37 MHz 17.865 MHz
CRYSTAL FORMULA: f; = 3fgq + 17.9 MHz EPF-8200-0

SCHEMATIC NOTES

1. UNLESS OTHERWISE STATED, RESISTANCES ARE IN OHMS AND CAPACITANCES

ARE IN PICOFARADS.

2. DC VOLTAGES ARE MEASURED FROM POINT INDICATED TO CHASSIS GROUND

USING MOTOROLA DC MULTIMETER OR EQUIVALENT.
. O INDICATES CONNECTION POINT TO INTERCONNECT CIRCUIT BOARD.
REFERENCE DESIGNATIONS ARE ASSIGNED IN THE FOLLOWING MANNER:

W

UNIT SERIES
100 SERIES
200 SERIES
400 SERIES

RECEIVER
TRANSMITTER

INTERCONNECT BOARD

FRONT COVER

* SEE PARTS LIST FOR VALUES

REVISIONS

EPF-7875-A

BOARD AND
SUFFIX NO.

REFERENCE
SYMBOL

CHANGE

NUD6253A

Cll1

Was 2105311E08; 13 (H)

NUDé6252A
NUD6253A

R13 Was 0600185B80; 1.2 k

NUD6252A-1
NUD6253A-1
NUD6262A
NUD6272A

R15 Added

NUD6252A-2
NUD6253A-2
NUD6262A-1
NUD6272A-1

As shown

4dB__| ‘_
NOTES: ?u%"gss fe 19dB GAIN 2{_3 dg GOAIN
- SQUELCH AT 1000Hz RGVR AUDIO VOLUME RCVR AUDIO 1000Hz
o ARRER StoaL 66 A DETECTOR CONTROL NOTES E &H PREAMPL  CONTROL POWER AMPL NOTESE&H
B. 100uV CARRIER SIGNAL. 34mvV NOTES B,D&F 145mv NO SIGNAL SUTPUT VOLTAGE OUTPUT  R202-3 INPUT SPEAKER
S gsins me e S on e ot 4 —_— HRCTEERE wikthr | e
D. DISABL LLA : 4my RMS m
E. 1000uV CARRIER SIGNAL WITH 1000Hz TONE NOTES NOTES 27my 44mv. 57mv ([ 0 3Smy RMS 031V RMS
ACBF NOTESABF  NOTES B&i- NOTELBaF 795 NOTES E8H
AT 3kHz DEVIATION. 1T MIXER OTESB& U3 Low & V‘L‘;I . I 5 U6 AUDIO PREAMP NOTESE8H U7 AUDIO RA
F AMP VERSI s -F DETECTOR A,
F. MEASUREMENT MADE WITH MOTOROLA MODEL RF AweL M 179 MHz U2 EF AMPL 179 MHz | CONVERSION § 4| caos ‘ o T e — ]
S-1339A ANALOG RF MILLIVOLTMETER. CRYSTAL FILTER CRYSTAL 6 = SEE TER
MoB1S M9726 FILTER Pl piT FILTERS FLTER AUDIO EXTERNAL
FREQUENCY SWITCH DETAILS G. 0.5uV CARRIER SIGNAL O TOROLA MODE FLI FL2 5 AMPL WixER || 3okttz | [N FM 3 Ef‘sRTTS . Bl G.12uF L204 AMPL SPEAKER
H. MEASUREMENT MADE WITH M L L - X " 12uH 1 SoH
ONE-FREQ MODELS R g 2 ws los (_? Toe L J_g\/ 1 F e |4!-F DEMOD : : { e "2'°"u'Ew bl 5 B " R2%4
o208 p, +7.5V REG 0.0 c3 33k '°° svoc) e Bl 5 J—cm e §79 sty | Tvo ':'RED — 1q0voc|  |AMPL -34dBm OF NOISE TO SQUELCH | 55v0C 25 §{VOLOVE 205 car IOO55uF 172w
Ju207 (RCVE ONLY) 30 15(H) 7(H) Tk = - 2 R203 ’ uF 2
Te o3U207 T, )i DOT R7 LIMIT] 5 =
2 A )RE_INPUT O Cs'(H)T 18(M) LSk caT R4 A&Ci9 % oy U5 SQUELCH 5 TR R10 % § svwocusa L F ! u2i0
T3 oy S 2.2k f2 IE 28 |*mocusa B9 L
TWO-FREQ MODELS oN ON M) T5&mirt 4 CR‘Y 3ot L ER M SN 3 HIGH -PASS o v | ovoc So . o voC S0 5 .
Re GRN-6RN F2 En o -E@égi_-m 1368 | 5 7yoc= 8, L 33uF ] I._OSCJ 155 reotd, o, PN LIMITER 4 GIVBE G £ 3| [Swired Yrnt Feot
R; ORG L, 2lr3 BN o 00 O £7.5V REG (RCVE ONLY) s2 - IEEE = —r ge. Pt 25k3 2 DETECTOR 10 6
i " 31, = i 2 .
WHT-ORG 4 5 -6 WHT-BRN T CE { (TYPICAL RECEIVER ! ° \ I Y oy 0 1 Pw]soveLcH iz s dezn wor
T2 Ti il CHANNEL ELEMENT) 4 ot L 16 2 g 120k = = INTERNAL
. AN | 0.39(H) = 330FT 220FT , c2a
T BRNYEL FiF2 | a3 M 5V_RMS 220my Aus~~ I o + PETECTOR GROUND = 33uF L SoERKER
SHOWN IN F1 POSITION Bhxnos 55/0C 5 2 2 |_—NOTEF NOTE F Y1 = <
6 5 4 8 Ly R LIMITER RIS
VIEW FROM KNOB END WITH CE. - L7voc 120 . c OUTPUT 820 +l c29
FOUR- FREQ MODELS oavR "‘ﬁu)sL Lef3,Sidn | . 6V0 Tie
T5 WHTTEL BRNTEL T NoTE P 15 R PD6 Tvp, WY ST 0SC crek
8 ciz.L : : :
T-0R WHT-GRN R6 VRi
Tp ~WHT-ORG - s Ta | | O5uF T 12k Totur ( 5.8vDC
Ty WHT-BRN - I | i - +7.5VDC REG (RCVE ONLY) BATTERY B+ (RCVE ONLY)
O A Ci5
o= | ! Rz 4 5 Tos
5 Ri | |[ CE2
/ ‘
R4 _GRN ®E_R> PN SIDE ' | =
RN-BRN R3 5
Rs—YEL G Rc @ KNOB [ S201 ! CE3
ANTENNA
N N ' —- ey
SIX OR El ém FREQ MODELS | = "PL TYP. 10 4Bm (700mV) 1.2VRF 1.6VRF mevE
I BRN-YEL R4 ® RI3
| 4 5 6 RF)
_WHY - GRN WHT-BLU switcH | CE4 CE101(TYPICAL TRANSMITTER (+0.6 VDC 2.2k "g—>
T dTveL 2 Ts coos k| CETALS] CHANNEL ELEMENT) UI0 TRIPLER i INDICATES PREDRIVER DRIVER Ui2 TRANSMIT PA. 03 PTT =
3 " 13 WHT-BLK 208 B BUFFER Sioz NO DRIVE Q101 0102 MSB9 SWITCH  (opn |
T WHT- ORG ,0 m e otufF T | ‘ £ \ . . we - s ZavRe 00 o con) M9494 M9906 cLASS I P2, 10 »2 RECEIVE 25202 G ]
4 Rs R21 10 TRIPLERY] - -+ clos 16V RF 200 | i -
HT BRN | 4 5 T T i {6 AL 2 T ,
T ¥ 9 YEL—GRN T CE5 S0k § XTAL| L204 | | —i T eos 106 MOTD Lo Re 2 1.2V RF #I5VDC. 1 LOW-PASS (XMIT RF) Lo, o TRANSMIT 1, l Y 3 N4
WHT Te | L (55 085uH | \ gt 31L101 13(H) =05  wzsypc 15M) T FILTER 5 c21a J2 = L J202
Rg————o—" I g | | 0M | 10 15(M) voc 0"1 U204 3 I L—) 5 EXTERNAL
R | | = —— cors | 5 FE a0 3 1o 05 fuios I ‘ e €220 BATTERY ANTENNA
R7-GRAY . Re o R 2 4 |T T I‘I—< 9 er———¢ clotlvo7s cioa acor Lo Leion ffLi0a  T3000 10(M) 5 _@ Q104 CUT FOR BASIC RADIO, B+ JACK
Re_VI0 Rz | " ces — | = | = | = 2’?(%)--\ s T 3¢5 5000 2.2k T3K =4 & ILio7 899 NOT CUTTOR N RADO. o mEuLaTaR 1500 © ON-OFF
-7 = = - L N
Rs_BLU GRn 3 | | T | | L0z | | POSITIVE VOLTAGE = = Tcos R 3}'2?,9,.. b CI”IS 1 $203
KNOB | | = I ‘éZuH% | | INDICATESONO DPRI\é‘R I 100 » Iq']oo RI06 ¢ 00 = Z5voc 4 +7.5V 2 P2. l l4 5 P20t J40t
- | L F2 1.8k REG
R212 3 S | | = 3 Ipz c215 €241 & =C202 cnzoa
SHOWN IN MAXIMUM COUNTERCLOCKWISE ! ! 330F | OIF 100
POSITION, F1. VIEW FROM KNOB END | 4 S0kY 2|CE102 |4 Te | | ol 1 4¢—9  cii3 5 u I I I Pl F40f
] ] 1 1 | 10uF Ri04 Q103 V2 1,3
| T | | ety €105 +d i Y% J
| = L 2033 L& 1000 B BATTERY B+ (XMIT ONLY) AL =
| % Y ren £ R -
ceios — ]
| 1 2 3 | #75/DC REG.(XMIT ONLY) 100 +7.5V0C CHARGING
| J—.{.—“ T | seo | REG CONTACT
—— &) R214 315 | | g NOMINAL VOLTAGES ARE AS FOLLOWS:
EE "pLY "pL" 15VDC FOR NICAD BATTERIES AND
S0k 2[CE104 14 T | ek iTc SWITCH SWITCH 12.7VDC FOR MERCURY BATTERIES
" $401-
T | TALS C207] + COLOR © pL" P20, 4401 S401 1 _ua01 . P20t Qi CHARGE
£ 3 Greme Hi)— —
a——s | ' SIDE g\ggcg GRN GRN 2 GRN-W! GRN-WH JUZI1}ADD FOR TONE "PL" RADIOS ; CONTROL
R2IS = ) ADD FOR | DELETE FOR TRANSMIT-ONLY
50k § 2 |CE105 [4 Ts | | @:l "PacRTRAGIOS U2 1TERE TS, RN oA R RADIOS NEGATIVE
= \ . v
R210 OF ) Y | | M9899 BLU-GRNBLgLU—WHT A
VALUE | CHANNELS . | 3 5 | | EBC DS ¢ 5 GRN-WHT RED-WHT  RED-WHT GRN-WHT
15k 1 SOk ¥ 2|CEI06 |4 T, | v o0 o RED RED- 2 K GRN | RED RED | GRN RED  ORG ~ WHT GTN GRN-WHT T
2Tk 2 Y | pronnezisa T I | - - 3 vio 3 21 I on N -
NONE 3-8 '@,ﬂ_&[_ —_x = | [ M9394 MI726 BRN 3 ! BLK /201 SPEAKER (J201) g é ; % n MODEL SUFFIX | RCVE FREQ. | XMIT FREQ.
uis Ibc RaiT ' | BE C RN SQUELCH (PINVIEW) 5 2 7 76 4 5 I NUD6252A 2 150.8-162MHz | 150.8 — 162 MHz
sec SOkT:i_ﬁL WHT . RZO_Z_(JSFEOB (&ﬁnwgw) ? P ° 9 i ° 3 2 1 NUD6253A 2 162- 174 MHz 162 — 174 MHz
INTERNAL 4401 POl 40209 FREAMP  AMPL R a LT | j VOLUME COAX aubE | | | PUSH-TO-TALK 32 | NUD6262A i 150.8-162MHz | 162 — 174 MHz
iy o
MICROPHONE 2 LOW-PASS [—ER I5V0C e WHT-BLU | PIN | WHT | BLK BLK | WHT SwiTch 202 PL NUD6272A 1 162 — 174MHz | 150.8— 162MHz
-— 4 €7 b M9906 M9Bite (PIN VIEW) (PIN VIEW) SWITCH
MK40f i | w20 FILTER \ r —= |  ANSISTOR WHT-BLK BLU  GUIDE BLU WHT-BLK Wi
s 1 EP b | BASE DETAILS 3 21 por W sa01 (popol
= = 5 1.6VAC TABLEL ™| 2 WHT | ANTE‘*&*C]@&?Z) (PINVIEW) (SOCKET VIEW)
= RMS P I s s _ : INTERCONNECT BOARD FRONT COVER
o TONE PO NLN4ST3A iL +75VDC REG CABLE AND CONNECTOR  CABLE AND CONNECTOR o 3ERioNzCeaT- B
REF: 5 (xmiToNLY)
50mvV
RMS

“BBB" SERIES SCHEMATIC DIAGRAM



PROTECTED RECEIVER OPTION

MODELS NUD6302A 8 NUD6303A Q2
c40 ca2 ca4 ca6 1ST.MIXER 7
3.8(H) 0.62(H) 0.56(H)  0.62(H) mM9726 125 ,-,9MHZ
5(m) Ju2 0.75(M) 0. GZ(M) 0.75(M) CRYSTAL
@ = :\ {é l 1 FILTER
ca7
INPUT Tu Sty fLe 11(H} T a(H)3fLa i L5 G g
Lot [ Jfsim) [1stm)p 10(M) i) I
P2
<
6 us 4
. ' RECEIVER i3 05V RMS
O3 | INJECTION NOTE F
., e | 335t
4 5.5vDC 5 -—|TR|PLER 2 ¢
WITH CE. —1 i
3 1,6 K“EH; TLS Tiow) 09VDC TYRNOTE C
0.2V RMS Lcr |V 15(v 1 '
2y RM Tem -— 1.2VDC TYP. W/1st OSC.
1.2k I.oun
= = +75V0C
é - —FREG. .
Lci2 Ci56 =< (RCVEO/VLY)
j__ -O5uF O5uF | espa0izcen-a
OL BEPF-8246-0
PLF-1324-0 .
MOTO
REFERENCE OTOROL A DESCRIPTION or 2105311E17 | 11 (H)
SYMBOL PART NO. C46 2182450B22 0.75 + 10%; 500 V (M)
- : - or 2182450B41 0.62 + 10%; 500 V (H)
CAPACITOR, Fixed: pF + 5%; c47 2105311E04 10 (M)
) 25 V; N150 unless stated or 2100867807 8; 75 V; N0O80 (H)
c7 2105311E20 6 (M only)
Cl1 2105311?02 15 (M) COIL, RF: unless stated
or 2105311E17 11 (H) ,2,3,4 2405262E08 Coded: YEL, 4-1/2 turns
Ci12 2184008H13 0.05 uF + 20%; 50 V; Y5R spacewound; includes:
Cc13 2182450B24 0.47 + 10%; 500 V (M) 7605374B03 CORE -
or 2182450B21 0.39 + 10%; 500 V (H) -
Cl4 2105311E16 8 (M) L5 2405262E06 Coded: BLK, 22-1/2 turns
or 2105311E02 15 {H) closewound; includes:
C15 2184008H13 0.05 uF + 20%; 50 V; Y5R 7605374B02 CORE
Cl6 2184008H24 0.01 uF + 10%; 50 V; Y5F
c17 2182358G18 125 L6 2405262 E08 Coded: YEL, 4-1/2 turns
Cl18 2182358G30 150; N220 spacewound; includes:
C40 2182877B17 5+ .25 pF; 75 V (M) 7605374B03 CORE
or 2182877B09 3.8 +.25 pF; 75 V (H)
c41 2105311E12 9; 100 V (M) L7 2405262E05 Coded: BLUE, 4-1/2 turns
or 2105311E18 7 (H) spacewound tapped at 3-1/4
C42 2182450B22 0.75 + 10%; 500 V (M) turns; includes:
or 2182450B41 0.62 + 10%; 500 V (H) 7605374B03 CORE
C43 2105311E08 13 (M)
or 2105311E17 11 (H) RESISTOR, Fixed: chm 4 10%;
C44 2182450B41 0.62 + 10%; 500 V (M) 1/8 W unless stated
or 2182450840 0.56 + 10%; 500 V (H) R4 0600185A69 6.8 k +5%
C45 2105311E08 13 (M) R6 0600185A51 1.2k +5%

1448
. GAIN \ 194B GAIN 38 dB GAIN
NOTES: NOTES 0 AT 1000Hz RCVR AUDIO  VOLUME PCVR AUDIO - AT 1000Hz
A. 1000V CARRIER SIGNAL. — e e — — . . GaH | -sodsm DETECTOR SaNELeH NOTES E 8H SREAMPL  CONTROL  POWER AMPL NOTES EB H
B. 100uV CARRIER SIGNAL. MODELS NUD6241A, NUD6242A, NUD6243A, NUD6282A, NUD6263A, 34mv NOTES B,DB 145mv OUTPUT VOLTAGE OUTPUT  R202-3 INPUT SPEAKER
NOTE H
C. DISABLE FIRST OSCILLATOR FOR THIS READING. NUD631A, NUDG312A v RMS 6.2mV RMS I 65mV NOTES B&F NOTES B&F @ 5
D. DISABLE SECOND OSCILLATOR FOR THIS READING X 2m 35mV RMS
2 1000uY CARRIER SIGNAL WITH 1000Ws TONE | AND NUDE313A ONLY "“NoTES NOTES AL R L 57mv o) NoTy s, 031y RMS -
AT 3kHz DEVIATION. A&F ACHF ’ NOTESBAF U3 LOW 38voe Jt J U6 _AUDIO PREAMP 7 U7 _AUDIO RA E“]
F. MEASUREMENT MADE WITH MOTOROLA MODEL RF AMPL ‘ST 'XER l 17.9 MHz UorF AMPL  \ 179MHz | CONVERSION 9¢ U4I-F DETECTOR s+l ceo03 3 T mch-Pass — OW-PASS] %OJ Ji 7301
S-1339A ANALOG RF MILLIVOLTMETER | Qo co M9726 CRYSTAL FILTER ﬁl_?ETQL ’ 7 SEE Py FILTERS FILTER €204 ) AL&%\O 4 E;jiigéL
X uv 1 . ) FL¢ FL. t2ul L201 P1 A e
FREQUENCY SWITCH DETAILS ﬁ SSASS:ERSEEN}?I'SJZEQLWKTH MOTOROLA MODEL ce Mos1s g%‘;”_)w) () . L 2 N5 ‘LA&,' FL3 _16] TLiXeR ¢ 3 bisy ' LNl o'm. 2 {2uH et NG {Son JaCK
. f )
ONE-FREQ MODELS $-1053C AC VOLTMETER 0.30(H),(M) ¢z s 1. i il Teis L | ~*L ot .1l T [ " \ *+ R202 5 =
3 $R3 LC5 — —= — —34dBm OF 55V0C 25k §;VOLUME  coDs cor c25
03U208 o +75V REG. ° 30(L) 45733k Ti00 | s5ypc R sl | T =%y Lk NOISE TO 2087 WF GuF 700550 ——
Te o207 o7, (ROVE ONLY) RE INPUT 10 ) Tk Fh I L PR Br= L‘M‘TE“}—‘Z SQUELCH, 45 squeLcH 5 5T R10 RES = = r
. = T 75y 36 096V 13V0C USQ =
o 42 @ "(:I))T L2 Tt3 o L T = l ’\ 12 REG Y% 0] 3 HIGH -PASS = 22yF orocgse 2.2k = 0 vDC S0 5 1 |
TWO-FREQ MODELS h 14(L) 3%?(33 aen T L R4 &t ‘ 8 L [T 4 |5 AMPL —arER <O 4VDCUSO L7 SQuELCH )| 16
P PIN aega>= Lozvoce 3.2k < 33uF | 0s¢ | 155V = reott oo KLy M 4 0.7 VOC S = 3| |'swiTcH RIT(SEE | |
Rc & . sigg (IO 475V REG (RCVE ONLY) J2, P2 ’ | T | - R8 Pt 253 1 5 DETECTOR PARTS LIST) | &
Rz ORG BRN _ p ] T<6 ¢ e A 220 7 2 SOUELCH + co8 J40! ' |
4 s i . Iczzl CE | (TYPICAL RECEIVER 1 | ; U8 RCVR INJECTION o T3 _LS U iy i W 12 I T15uF , LsTaow E)S(!rERNAL
WHT-ORG WHT-BRN ol = = = : INTERNAL
T2 T 1 = CHANNEL ELEMENT) | I 4 0.35(0,0) Y T 33FT 220FT — "6 2 caatld 20K Lo SPEAKER | SPEAKER |
T BRN-YEL ki F2 b BUFFER 3900 Sy Rus 220my s HIF = = DETECTOR L crounn < 3.3uF L LB L[5 390
SHOWN IN F1I POSITION B OO 5 g o Sopoc S TRIPLERF—{2 i — [ v R9 LIMITER B lc - M —
VEW FROM KNOB END \ wiTH CE. *c ]\g cral 1 L7 17v0C 120 16vDC OUTPUT 820 ImZFg ICOZ:' . ANTENNA
L E Oty
FOUR-FREQ MODELS | 0.2V RMS f’ J."G 1T L6 :g((;)) N | 0.9VDC TYP. NOTE C (NOT USED ON DIGITAL L = = 2
75 WHT-YEL ! NOTE F T T 4t aum yean (7 Doy [ 12voe YR wisT o0 - PL" MODELS) e cref Joeos
Tp -WHT-ORG SWHT—GRN Ta | I He)= o gl% T IRZGK OluF GDssvoc 5.9VDC | ? > =
— | O5uF = . | (USED ON DIGITAL "PL" L
Ty WAT-BRN o | | I | - +7.5VDC REG (RCVE ONLY) MODELS ONLY)
-« =
8) 10 | [ Leis | .
R2 L.osuF 3
oz R | I 4oz PP | § J203
R4 -GRN \iRa I ‘| I
2
R3
RN- | 4 5
R ~YEk GRN-BRN o . @ KNOB | I CE3 <:) ! P2 u2 cai12
SHOWN IN MAXIMUM COUNTERCLOCKW!SE S201 | i TRANSMIT '\\ 3 RF INPUT 5 OluF 2 4.
POSITION, Fi. VIEW FROM KNOB EN I | L “pL" 1.6VRF 8, ¥ oL T T ¥ o
SIX OR EIGHT FREQ MODELS BRN-YEL Rc | SEE | Ra 5 I = 8T . =
WHT - GRN FREQ | A cea I3 CEJO1(TYPICAL TRANSMITTER 1.2v RF S 1 = " 1 1 = J202
4 7 WHT-BLY e i Sové%ts' CHANNEL ELEMENT) TYP. +10dBm {700mV) UI0 TRIPLER | PREDRIVER DRIVER UI2 TRANSMIT PA. X7 4rsveEs |  Shoe ! ! S\);JT'I'EERI‘JNNAAL
o WHT-YEL e WhT-8LK g?gg,[ | | T NOTE B BUFFER 2.8V RF gsoe(m Q101 Q102 cLass 4 } ’ I | 9203+ +15VDC TO AcK
WHT-ORG : = = . 75M M3494 Ci09 M9906 LA o—A | i MICROPHONE
T2 Q 4 oBLU-GAN 1, | R214 3 fm 2 ! Hero —2 TRpLER— (S22 O o1o6 1 ) 12(H) 16VRF atieL L o BATTERY B b MKi & MK401
T WHT-BRN g 15 VEL-GRN 50k~_ XTAL L204 | | — ) 13(R) 05V0€ 3.8VRF 15(M) 1.2VRF +15VDC _ | LOW-PASS (XMIT RF) H { R209
WHT Te & | L |3EML [rewe 085uH | ! i 1252(?8 +25V0C ovoe (7 Tom FILTER 5 K10t . kcmoz::%gs U9 || 220 ) ON-OFF
Re l g comp — cors| | 15 S [ 5203
— | : R
RyGRAY I 2 4 |T| ] Fe [L<‘ 9 e—4 3%1(?';J;V%55 ﬁ%‘ﬁﬂ ROl 3R102 1fi0a I30(H) “uos RI0S fL106 Ii%ﬁf% | o el L, . 5 2o vao
K 1 | L RIO3
Rs VIO ‘ E— | | = | 47(M)-L 50(v) | 22k 5o(|.)' 270 ,Lz'ffaf REG czozl cztsl cznl icnzos
BLY 1 | 60(L) L eo(L)= T 12.3vVDC Lz : P2 |- —1 100 33uF [ .01uF T 1
R5—= 4 ’ J; | | LZOEE | (POSITIVE VOLTAGE Cl‘gg i Ta700 M o Tis = P201-8 =
L___GRN-BRN p. o J5 KNoB | s——1s | | 6.2uH3 | | INDICATES NO DRIVE ik 92 5 (P2 = L
& R2(2 I | TOTRIPLER) (+0.6 VDC INDICATES R g2 - Fa01
SHOWN IN MAXIMUM COUNTERCLOCKWISE 50k 2|cE102 |4 T2 | | N D E— NO DRIVE TO Q101) 4 cuy3
POSITION, F1. VIEW FROM KNOB END | i ,, I | 10uF +7.5VDC
ey c108 +d il JU204 P
| & | | L203 Teswr 11000 " BATTERY B4 (XMIT ONLY) (FoIL)g RELAY
| % ceos | o ' T OF
INTERNAL 2| CE103 [4 3] Z5VDC REG.(XMIT ) P R A SN
PTT SWITCH * 1 | - L(XMIT ONLY) CONTACT
JU2031
— | 5 .l._ o | | UNIVERSAL BT :
1 S201 LAY NOMINAL VOLTAGES ARE AS FOLLOWS: SEE
4401 P20 ol ~ CcR201 | R214 3 5 | see | K101 B PTT 15VDC FOR NICAD BATTERIES AND NoTE
T< 5 € T i B —J\ 50k 2|cE104 T4, FReq | 1€ "PL! 87 65 12.7VDC FOR MERCURY BATTERIES
: | ’_JggO_! i czor Leate oo hasTan 1 | swiTc [~ 1, switcH ACCESSORY CONNECTOR J203 CHARGE
‘ : G208 [(FoILY i I | | 6.8uF "pLY SWITCH S PROI . J4O1 2, Q9401 P20l sron ? CoNTROL
L g o -27uF 1 - 3 5 | ‘ = L 4012 (B)can> 2 grw \ GRN-WHT > GRN~WHT< > v $9 GND
+ 50k“ 2 |CE105 |4 Ts | | 3 lgu211 AE[?GFOR TQFLE" NEGATIVE
MK401 R207 BLU-GRN BLU-WHT 2 34 8t > MiC —— CHARGING
INTERNAL 100k i | | RADIOS (PIN VIEW) CONTACT 4401
MICROPHONE R2/0 | NO. OF 4 = BLU DELETE FOR @cvc@ WHT @ @ RED
VALUE |CHANNELS . | 3 5 | | EBC 0S G | BLK GRN-WHT RED-WHT  RED-WHT GRN-WHT TRANSMIT- ONLY 7
+15VDC 15k 1 50k ¥ 2| CE106 (4 T6 , | RED- 2 YEL GRN | RED RED | GRN TONE “PL"RADIOS GRN  GRN-WHT @ I P201
o [ . e = ONONY :
- : B ] =
REF 150mV RMS NoNE | 3-8 GhRay |PonNezsa TIN | M9454 Ms726 BRN 3 18LK SPEAKER (4201} : ! [N S & S
1 i3 10C i 3 vip_| /5 | J 8 see cn (PIN VIEW) 2 2 8 LA - WHT BUS WIRE MODEL SUFFIX | RCVE FREQ. | XMIT FREQ.
R208 4202 %%'ZT\E CEt07 =i | BEC Regz/3203 CONTROL t s 122 ° 9 9 NUD6244 A 1 136 - 150.8 MHz | 136 -150.8 MHz
M ERNAL ‘ e SEC | TRy wHT 2 4 (17 c 3 ON—OFF (PIN VIEW) : - -
| M ICROPHONE 100k czzoe [ (FOILY | PREAMP  AmBL Lo f 58U | & | \ VOLUME GU!DE] [ \ [ | NUD6242A [ 150.8 - 162 MHz [ 150.8 - 162 MHz
p1]  J203 0.27uF 4 CLIPPER & 1 35v0C o\ — -t - CONTROL WHT | BLK BLK | WHT RF  AUDIO NUD6243 A 2 162 — 174 MHz | 162 — 174 MHz
-4 i . i D M- | PIN VI CoAX PIN” | BLU ORG
| ST = — LOW-PASS —EE e e | | M9908 M9819 (PIN VIEW) Il WHT-BLK BLU  GUIDE BLU WHT-BLK A 4 NUD6302A ] 150.8- 162 MHz | 150.8~162 MHz
64007 | ! CR202 R2103 Roig 5 vio | 4y | | TRANSISTORS 3 21 poor N Ja01 (PIN SIDE) ~— NUD6303A 1 [ 162— 174 MHz| 162 — 174 MHz
’ PP 1 ey T ¢ = 16VACRMS Bl w“ﬂ o CE108 |4 8 | ANT(E?":'QI(E#’-PN (PIN VIEW) (SOCKET VIEW) (PIN VIEW) NUD6282A [l 150.8-162 MHz | 162 — 174 MHz
| I 2el— o2 RC210 IR 3 Y L] L INTERCONNECT BOARD FRONT COVER 3EBI010CEI-B NUD6292A | 162 — 174 MHz[150.8-{7a MHz
ExTEhNAL + =100 =100 1> TONE (16) P/ONLNAST3A T +7.5VDC REG CABLE AND CONNECTOR ~ CABLE AND CONNECTOR OL-EEPF-7858~2 NUD6311A | 136-150.8MHz | 136-150.8 MHz
|_PTT SWITCH | INPUT 15 (xmIT ONLY) . NUD6312A { 150.8-162 MHz | 150.8-162MHz
_— NUD6313A [ 162 - 174 MHz | 162~ 174 MHz

SECOND OSCILLATOR CRYST.

AL FREQUENCIES

fe

CARRIER FREQUENCY

FIRST OSCILLATOR

CRYSTAL FREQUENCY

fo1

SECOND OSCILLATOR
CRYSTAL FREQUENCY

fo2

136.00 - 136.90 MHz
136.70 - 137.10 MHz
137.10 - 142.80 MHz
142.80 - 143.10 MHz
143.10 - 148.80 MHz
148.80 - 149.00 MHz
149.00 - 150.80 MHz
150.80 - 151.70 MHz

59.05 - 59.50 MHz
59.50 - 59.60 MHz
59.60 - 62.45 MHz
62.45 - 62.60 MHz
62.60 - 65.45 MHz
65.45 - 65.556 MHz
65.55 - 66.45 MHz
43.00 - 44.60 MHz

17.865 MHz
17.935 MHz
17.865 MHz
17.936 MHz
17.865 MHz
17.935 MHz
17.865 MHz
17.865 MHz

151.70 - 152.30 MHz
152.30 - 157.10 MHz
157.10 - 157.70 MHz
167.70 - 160.70 MHz
160.70 - 161.30 MHz
161.30 - 165.20 MHz
165.20 - 165.80 MHz
165.80 - 167.90 MHz
167.90 - 168.50 MHz
168.50 - 169.70 MHz
169.70 - 170.30 MHz
170.30 - 175.00 MHz

44.60 - 44.80 MHz
44.80 - 46.40 MHz
46.40 - 46.60 MHz
46.60 - 47.60 MHz
47.60 - 47.80 MHz
47.80 - 49.10 MHz
49.10 - 49.30 MHz
49.30- 50.00 MHz
50.00 - 50.20 MHz
50.20 - 50.60 MHz
50.60 - 50.80 MHz
50.80 - 52.37 MHz

17.935 MHz
17.865 MHz
17.936 MHz
17.865 MHz
17.935 MHz
17.865 MHz
17.935 MHz
17.865 MHz
17.935 MHz
17.865 MHz
17.935 MHz
17.865 MHz

CRYSTAL FORMULA:

136-150.8 MHz Range
150.8-174 MHz Range

fo = 2fg1 + 17.9 MHz
=3fgq + 17.9 MHz

EPF-8255-0

SCHEMATIC NOTES

. UNLESS OTHERWISE STATED, RESISTANCES ARE IN OHMS AND CAPACITANCES

ARE IN PICOFARADS.

. DC VOLTAGES ARE MEASURED FROM POINT INDICATED TO CHASSIS GROUND
USING MOTOROLA DC MULTIMETER OR EQUIVALENT.

. (O INDICATES CONNECTION POINT TO INTERCONNECT CIRCUIT BOARD.

. REFERENCE DESIGNATIONS ARE ASSIGNED IN THE FOLLOWING MANNER:

UNIT SERIES =
100 SERIES =
200 SERIES =
400 SERIES =

RECEIVER
TRANSMITTER
INTERCONNECT BOARD
FRONT COVER

EPF.7876-A

* SEE PARTS LIST FOR VALUES

“BBU" SERIES SCHEMATIC DIAGRAM




Electrical Parts

List

136-150.8 MHz (

150.8-162 MHz (M

162-174 MHz (H)

L)
)

PILF-1264-B

REFERENCE MOTTJROLA DESCRIPTION
SYMBOL PART NO.
CAPACITOR, Fixed: pF £5%;
25 V; N150 unless stated

Cc1 2105311E28 | 14 (L)

or 2105311E17 1 (M)

or 21053t1E12 | 9; 100 V (H)
c2 2182450821 0.39 £10%; 500 V (L)

or 2182450826 | 0.30 £10%; 500 V (M, H)
Cc3 2105311 K31 (L)

or 2105311EL6 | 18 (M)

or 2105311E02 | 15 (H)
c4 2105311E37 1)

or 2105311E0T7 | 36; 50 V (M)

or 2105311E06 | 30; 50 V (H)
Cs 2182358G94 | 100 £10%; 75 V; N2200
Cc6 2105311839 | 25 (L)

or 2105311E14 | 20; 100 V (M)

or 2105311EL6 | 18 (H)
c7 2105311EL7 | 11 (L)

or 2105311E20 | 6 (M)
Cc8 2105311E38 | 49 (L)

or 2105311E07 | 36: 50 v (M)

or 2105311E06 | 30; 50 v (H)
c9 2182450B21 | 0.39 £10%; 500 V (L)

or 2182450B2¢ | 0.30 £10%; 500 V (M, H)
Ccl0 2105311E08 | 13 (1)

or 2105311E12 | 9; 100 v (M)

or 2105311EL18 | 7 (H)
cll 2105311E33 | 19 (L)

or 2105311E02 | 15 (M)

or 2105311E17 | 11 (H)
cl2 2184008H13 | .05 uF £20%; 50 V; Y5R
c13 2182450841 | 0.62 £10%; 500 V (L)

or 2182450B21 | 0.39 £10%; 500 V (M, H)
cl4 2105311E29 | 22 (L)

or 2105311E16 (M)

or 2105311E02 5 (H)
Ccls 2184008H13 | .05 uF £20%:; Vi Y5R
Clé 2184008424 | .0l uF £10%; V; Y5F
C18 2182358G92 | 70 £10%; 75 V
c19 2182358G24 | 12 £3%; 100 V; NPO
c2l,22 2305612E03 | 33 uF #20%; 4 V
c23 2305612E01 | 22 uF £20%; 2 V
c24 382397028 | 3.3 uF £209%; 20 V
Cc25 2182213E03 | .0055 uF -0+100%; 75 V
c26 2382397D16 | 22 uF +20%; 15V
c27 2305612E06 | 10 uF £20%; 15 V
c28 2382397D17 | 15 uF +20%; 20 V
Cc29 2382397D36 | | uF £10%; 20 V
Cc30 2182358G94 | 100 £10%; 75 V; N2200
Cc31 2184008124 | .01 uF £10%; 50 V; Y5F
cl101 2182358G33 | 60 £1C%: 50 V (L)

or 2105311E03 | 47 (M)

or 2105311E07 | 36; 50 V (H)
C102 2182450B22 | 0.75 £10%; 500 V (M, L)

or 2182450840 | 0.56 x10%; 500 V (H)
Cl103 2182358G61 | 13.5: 75 v (L)

or 2105311E04 | 10 (M)

or 2100867807 (H)
Ccl04 2105311805 | 65 £10%: 50 V
Cl105 2182213E08 | 1000; 100 V: Y5D
C106 2105311 E29 2 (L)

or 2i05311E02 | 15 (M)

or 2105311E08 | 13 (1)
c107 2182358G33 | 60 £10%; 50 V (L)

or 2182877B51 | 50; 50 V (M)

or 2182358G27 | 43; 50 V (H)
C108 2182358G94 | 100 £10%; 75 V; N2200
C109 2108311E29 | 22 (L)

or 2105311E02 | 15 (M)

or 2182358G24 | 12 +3%; 100 V; NPO (H)
cllo 2182877851 | 50: 50 Vv (1)

or 2182358G27 | 43; 50 V (M)

or 2105311E06 | 30; 50 V (H)
Cclll 2105311E36 | 12 (L)

or 2105311E04 | 10 (M)

or 2100867807 8 (H)
cl12 2182213E06 | 4700 -0+100%; 75 V
cl13 2382397015 | 10 uF £20%: 20 V
Ccllé 2182358G94 | 100 £10%; 75 V; N2200

C117
120
C201,217
202
<203

G204
205,206
c207

€208, 209
C210

Cz21t 212,221
cz13

Cc215

C216

C220

CEl thru 8

CE101 thru
108

CRI1

CR2
CRI102
CR201,202
CR203
CR204
CR401

E101

F40!

FLI,FL2, &

FL3 package

Jl,2
J201
J202
J203
J401

Kiol

Li

1.2,3,4

L5

L6

1.8,9
L1061

1102

2382397N049
2100867807

2182213E29
2182358G94
2382397D12

or 2184008H14

2382397D12
2184008H24
2382397D09
2182397D25
2182358G9%4
2184008124
2182358G24
2382397028
2182358G94
2182877817

KXNIO754

KXN1083A

or KXN1042 A

4882363E03
4883654H01
4882363F03
4882363E04
4882466H13
4883461E12
4882466H13

7683960B05

6505214E01

4805915D03

or 4805269F03

0105959C40
0905283R01
0905283B01
0905677D01
0105958C87
or 0105956C63
or 0105957C&6
or 0105958C95

8005300E01

2405262E11

2405262E08

2405262E06

2405262E08

2405262E05

2482723H27
2405262E08

2482723H06

6.8 uF +20%; 10 Vv

8

100

100 £10%; 75 V; N2200

0.12 uF +10%; 20 V (for use
with U4 module "Date Code"
728 and earlier)

. 0047 uF +10%; 100 V (for use
with U4 module '"Date Code"
729 and later)

0,12 uF +10%; 20 Vv

.01 uF £10%; 50 V; Y5F
6.8 uF iZOm, 10V
0.27 uF £10%

160 +10%; 75 V; N2200

.01 uF £10%; 50 V: Y5F

12 5%

3.3 uF +20%; 20 V

100 =10%; 75 V; N2200

5 £0.25pF: 75V

CHANNEL ELEMENT:

See Note 111 ~
Receiver, use as required
depending on model
Transmitter, 2 W, use as
required depending on model
Transmitter, 5 W, use as
required depending on model

DIODE: See Note I
Silicon
Silicon
Silicon
Silicon
Silicon
Silicon
Silicon

FERRITE BEAD:
For 1108

FUSE:
2- Amp

FILTER: See Note II
Crystal, 6-pole; (silver can),
Matched set

Crystal, 6-pole; (gold faced),
Matched set

JACK:

ASSEMBIY, Socket; 10-pin
Micro, speaker

Micro, antenna

Receptacle, Univ. Connector
Receptacle, Conn Assy CS Long
Receptacle, Conn Assy CS Short
Receptacle, Conn Assy PL Long
Receptacle, Conn Assy PL Short

RELAY:
1/é6th Crystal Can, DPDT

COIL, RF: unless stated
Coded: GRN, 5-1/2 turns
spacewound tapped at 4-3/4
turns; includes: 7605374B03
CORE

Coded: YEL, 4-~1/2 turns
spacewound; includes:
7605374B03 CORE

Coded: BLK, 22-1/2 turns
closewound; includes:
7605374B02 CORE

Coded: YEL, 4-1/2 turns
spacewound; includes:
7605374B03 CORE

Coded: BLUE, 4-1/2 turns
spacewound tapped at 3-1/4
turns; includes: 7605374B03
CORE

1.2 uH choke

Coded: YEL, 4-1/2 turns
spacewound; includes:
7605374B03 CORE

6.2 uH choke

1.103,104

105
106
L1107

1108
1,109, 110
1.201
1.202, 203
1.204

1.5401

MK401

Pl,2
P201

Q1

Q101
Qloz

R12
R14
R15

R101
R102
R103
R105
R201
R202
R203
R204
R207,208

R209
R210

R311 thru 218

5201

5202

5203
5401

2405262E08

2405711 B02
2482723H11
2405262E75

or 2405262E07

2482723H11
2482723H27
2482723H01
2482723106
2505350F01

5005334D01

5982575302

0105958C97
0105959C38

4800869819
4800869726
4800869494
4800869906

0600185A69
0600185A55
0600185A85
0600185A65
0600185A57
0600185A51
0600185B64
0600185B71
0600185B68
0600185883
0600185B55

or 0600185C36

0600185C05
0600185457
0600185447

0600185RB83
0600185898
0600185B72
0600185887
1805333E01
1805370E01

0600185B64
1705787001
0600185C04
0600185B71
0600185893
or 0600185B96

1805501 C04

4005120E01
or 4005119E01
or 4005053E01

3905684E01
3905681 E01

4005061 E01

Coded: YEL, 4-1/2 turns
spacewound; includes:
7605374B03 CORE

3-turn bead

0.2 uH choke

Coded: GRN, 5-3/4 turns
spacewound tapped at 1-1/4
turns; includes: 7605374B03
CORE (L)

Coded: ORG, 4-3/4 turns
spacewound tapped at 1-1/4
turns; includes: 7605374803
CORE (M, H)

0.2 uH choke

1.2 uH choke

1.2 uH choke

6.2 ul choke

. 085 uH choke

SPEAKER:
Dynamic, 2''; frequency
response: 300 to 3500 Hz

MICROPHONE:
Cartridge, res: 700 » %20%;
Imp: 5000 ~ £30%

PLUG:
ASSEMBLY, 10-pin
ASSEMBLY, Cable

TRANSISTOR: See Note I
NPN; type M9819
N-Channel FET

NPN; type M3494

NPN; type M2906

RESISTOR, Fixed: ~ #10%;
1/8 W unless stated

6.8 k £5%,

1.8 k 5%,

33 k £57,

4.7 k 57

2.2 k 5%

1.2 k #59%,

56

220

120

2.2 k

10 (NUD6241 A, NUD6242 4,
NUD6243A, NUD6302A,
NUD6303A, NUD6Z82A, &
NUD6283A

2.7 £5% (NUD6311A,
NUD6312A, & NUD6313A)
120 k

2.2k

820 £5% (for use with U'4 module
"Date Code' 729 and later)
2,2 k

36 k

270

4.7k

pot., 25 k; squelch control
pot., 25 k: volume control,
includes S203

56

39.2 £1%; 1/2 W

100 k

220

15 k (1-freq. models)

27 k (2-freq. models)

not used on multi-freq. models
pot., 50 k

SWITCH:

Toggle, DPDT (2-freq. models)
Rotary, 5-pos. (4-freq. models)
Rotary, 8-pos. (6- & 8-freq.
models}

Contact, disc

Contact, feed-thru

ON-OFF, part of R202

Toggle, SPDT, "PL"

HYBRI 4, Encapsulated:
J2 5184333G07 I-F An:alifier
u3 5184333G08 Low Ci.qversion
U4 5184333G37 Detect. »
us 5105177D22 Squelcr
B 5105177002 | Audio “ re-Amplifier
J7 5105177D05 Audio
Us 5105177D43 Receiv-: ¢ Injection (L)
or 5105177D13 Receiv-: p Injection (M, H)
ue 5105177D20 Regula: sy
U110 5105177D19 Buffer “ripler
iz NIL.D6%41 A 2 W Pcower Amplifier (L)
or NLD6942A 2 W Poower Amplifier (M)
or NLD6943A 2 W Pewer Amplifier (11)
or NLD6951A 5 W Prwer Amplifier (L)
or NLLD6952A 5W Pooer Amplifier (M)
or NLD6953A 5 W Fower Amplifier {H)
Ul3 5105177D04 iDc
DIODE See Note I
VRI1,2 4882256CH6H!) 5.8V “ener
CRYS" Al: See Note Ii
Y1 4805713R01 17.86- MHz
or 4805713B02 17.93 - MHz
NONREFERENCED I'" EMS
1405601C01 PAD, asulator (for KI101)
1483211 RB01 PAD, =asulator {(for QI102)
1505941D01 COVE “ | Shield (for U9)
2605685801 SHIEL 1, for U4
2605820D05 SHIEL 3, Coil (for L1, L5, 1103,
& L10,
2605820D07 SHIEL 1, Coil {for 1.2, 1.3, 1.4,
Lo, L7 1101 & 1.104)
2683379H01 HEAT=INK, for Q102
3905243F01 CONT - CT, Ground (for Ul2)
7505176E01 PAD, <“oam (for channel
eleme:: ig)
7505295803 PAD, asulator (for FI.1, FL2,
FL3, + Y1)
0105959C10 CIRCL ‘T BOARD {for R11 & R12}
1505894001 COVE v, Shield ({for Ul3)
7505506D02 MODU E PAD (for Ud)
7505506003 MODL . E PAD (for U3)
7505506D00 MODU E PAD (for U6 & UL3)
7505506D07 MODU E PAD (for U7)
7505506D08 MODU E PAD (for U8 & UL0})
7505506D09 MODU E PAD (for U9)
1405575F01 BOOT Crystal (for FLI1, FL2,
FL3)
1405611701 INSUL 4TOR (for Ul3)
NOTES:

For optimum performance, order replacement chndes and transistors by Motorola
part no. only.

When ordering crystal units, specify crystal frewiuency and Motorola part num-
ber. Gold faced FL1, FL2, and FL3 crystal filirars cannot be mixed with silver

can FL1, FL2, and FL3 crystal filters.
{il. When ordering channel elements, specify the nuimber of parts per million (PPM)

desired.

REVISIONS

BOARD AND
SUFFIX NO.

REFERENCE
SYMBOL

CHANGE

NUD6243A

Cl1

Was .

105311E08; 13 (H)

NUD6243A-1
NUD6241 A
NUD6242A
NUD6302ZA
NUD6303A
NUD6282A
NUD6232A
NUD6311A
NUD6312A
NUD6313A

R15

Adder

NUD6241A-1
NUD6242A-1
NUD6243A-2
NUD6302A-1
NUD6303A-1
NUD6282A-1
NUD6292A-1
NUD6311A-1
NUD6312A-1
NUD6313A-1
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replaced or have aged.

1.

PREFERRED
METHOD

ALTERNATE
METHODS

Remove the battery and disassemble the radio as shown in the "Disassembly Procedure."

receptacle from the interconnect board plug.

GENERAL

This radio has been factory aligned and does not require any adjustments.
If it is necessary to realign the radio, perform the following procedures:

Realignment may be requiired if components are

Do not disconnect the front cover

Connect a dc power supply to the front cover battery contacts: power supply negative to radio negative charging contact and
power supply positive to radio positive charging contact (see '"'Disassembly Procedure'').

Adjust the power supply output for 15 volts dc.

Perform either the ''Receiver Alignment'' procedure or "Transmitter Alignment' procedure or both procedures as required.

RECEIVER ALIGNMENT

STEP ADJUST FOR MEA;;JRLD USING NOTE
4 Repeat step 3, 3A, or 3B for each channel in the radio; CE2/F2, CE3/F3, CE4/F4, CE5/F5, CE4/F6, CE7/F7, and
CE8/F8.
20 dB QUIETING TEST (Perform on each channel)
1 Volume 2.2 volts ac External AC Voltmeter, | Establishes reference noise level.
Control R202 noise out Speaker Tuneup Cable
Jack J201 NKN6248
2 Signal Carrier External Signal Gener- Reduce output level to zero after setting frequency.
Generator frequency Antenna ator, Tuneup s
Frequency Jack J202 Cable NKN6248
3 Signal Slowly increase | External AC Voltmeter, Signal level must be less than 0,35 uV.
Generator until noise Speaker Tuneup Cable
Qutput Level decreases 20dB | Jack J201 NKN6248

Preliminary Adjustments: 1. Set PL switch S401 to its off ( Q) position (if applicable).
2. Set squelch ( /Vr) control R201 to its maximum counterclockwise position.,
3. Set frequency switch S201 to the lowest frequency channel.
4. Preposition slugs of L1, L2, L3, L4, L5, L6, and L7 flush with the circuiit board solder side.
STEP ADJUST FOR MEAEI;RED USING NOTE
1 L6, L7 Maximum M2 DC Multimeter -
volts dc
2 L1,L2, L3, L4, | Maximum Ml AC Voltmeter, Inject carrier frequency sigmal from the signal gener-
L5 volts RMS Signal ator to the antenna jack (J212). Adjust the signal
Generator generator output for an indication on the ~30 dBm scale
of the voltmeter.
Adjust L1, L2, L3, L4, and L5 for a peak at Ml.
Maintain the voltmeter readiing on the -30 dBm scale
by reducing the signal genewrator output.
3 Channel The frequency Ml Signal Reduce signal generator to 'minimum output, and inject
Element CElL marked on Generator, signal from 17.9 MHz +100 Hz crystal oscillator into
channel element 17.9 MHz crystal filter FL1 to produce at least 2 10 dB rise in
CEl. See Note Crystal signal at M1.
(channel element Oscillator, AC Count the low i-f frequency through the ac voltmeter
frequency) Voltmeter, and frequency counter at Mil. Record the reading
Frequency within £10 Hz; this reference must read 35 kHz *1.5
Counter kHz.
Turn off 17.9 MHz oscillator, and adjust signal gener-
ator to the exact carrier frequency and output for a
-40 dBmreading at MI1.
Adjust channel element CEl to produce the previously
recorded i-f frequency £50 Hz.
3A Channel The frequency Ml Signal Reduce signal generator to minimum output, and inject
Element CEl marked on Generator, signal from a 17.9 MHz 100 Hz crystal oscillator into
channel element 17.9 MHz crystal filter FL1. Adjust signal generator output
CEl. See Note Crystal level for a -40 dBm reading at Ml.
(channel element Oscillator, AC Connect the output of the ac voltmeter to an oscillo-
frequency) Voltmeter, scope, and set the time base to 5 ms per division and
Oscilloscope the gain to display signal armplitude of approximately
3 divisions.
Set the signal generator to the exact carrier frequency,
and increase the output untiil the waveform on the
oscilloscope appears as an amplitude modulated signal.
This signal is the resultant of 17.9 MHz crystal oscil-
lator signal mixing with the: first i-f signal which will
not be exactly 17.9 MHz unitil the first oscillator is
warped to the precise frequency by adjusting channel
element CEl.
Adjust channel element CE.l while viewing the signal
on the oscilloscope for a zexro beat or the lowest
possible amplitude modulating frequency. This method
will provide an accuracy of £100 Hz adjustment of the
first oscillator.
3B Channel The frequency Ml Signal Reduce signal generator to- minimum output and inject
Element CE1l marked on Generator, signal from a 17.9 MHz %1100 Hz crystal oscillator
channel element 17.9 MHz into crystal filter FL1. Adjust signal generator output
CEl. See Note Crystal level for a -40 dBm readimg at M1,
(channel element Oscillator, Listen to the audio output.

frequency)

AC Voltmeter

Set the signal generator to the exact carrier frequency,
and increase the output until an audio tone is heard.
This tone is the resultant of 17.9 MHz crystal oscil-
lator signal mixing with the first i-f signal which will
not be exactly 17.9 MHz umtil the first oscillator is
warped to the precise frequency by adjusting channel
element CEl.

Adjust channel element CE!l for a zero beat (no audio
tone is heard when properly adjusted).

(Cont'd)

NOTE: CHANNEL ELEMENT (CEl, CE2, ETC.) FREQUENCY

f. = carrier frequency
f, = oscillator frequency
f, = 3£, +17.9 MHz

EPF-7848-0
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TRANSMITTER ALIGNMENT

Preliminary Adjustments: 1. Connect a 50-ohm load to external antenna jack J202.
2. Set frequency switch S201 to the lowest frequency channel.
3. Preposition slugs of L.101, L103, 1.104, and L107 one-eighth inch above circuit board solder side.
4. Preposition 'Instantaneous Deviation Control' (IDC) controls R211 through R218 to midrange.
5. Make all measurements with radio "keyed."
STEP ADJUST FOR MEA;,;IRED USING NOTE
1 L.101, L103 Maximum Ml101 DC Multimeter | Repeat at least once to ensure a maximum has been
negative dc obtained.
voltage
(typically
-1.0 VDC)
2 1,104, Maximum External RF Wattmeter, Repeat steps 1 and 2.
Trimmer power output Antenna Tuneup Cable
Capacitor on Jack J202 NKN6248
. top of Ul2
3 L107 and Ul2 | Specified power | External RF Wattmeter, |If channel element CE103 is used, remove it to gain
Trimmer Antenna Tuneup Cable access to LL107 adjustment point.
Capacitor for Jack J202 NKN6248 2-WATT MODELS --- Adjust L107 for 2.1 watts, then
ki 2-watt radios; adjust Ul2 trimmer capacitor in direction of minimum
L107 for 5- current for 2.0 watts.
watt radios 5-WATT MODELS --- Adjust L107 for 5.0 watts.
Reinstall CE103 when this step is complete.
4 Channel The frequency External Frequency If tone PL is occupying option position 2, unplug it from
Element marked on Antenna Counter through | the interconnect board to adjust CE101.
CEIl01 channel element | Jack J202 a 30 dB attenu-
Warp Coil CEIl0l. See ating pad,
Note (channel Tuneup Cable
element NKN6248
frequency)
5 Repeat step 4 for each channel in the radio; be sure to set the frequency switch to the channel being aligned (CE102/F2,
CE103/F3, CEl104/F4, CEl05/F5, CE106/F6, CE107/F7, and CE108/F8).
® gf::g';’,:’,‘:s";% 6 "Private- +750 Hz External Deviation Meter e
Line" Devia- deviation Antenna through a 30dB
tion Control Jack J202 pad and Tuneup
(Tone PL - Cable NKN6248
R504; Digital
PL - R605), if
. applicable.
; 7 F1 IDC +5,0 kHz External Audio Oscillator | If a channel element board is occupying Option Slot 3,
; Control R211 deviation Antenna connected to uynplug its two channel elements to adjust the IDC
| Jack J202 |Ul3-4 of a Basic| controls.
} radio or to Set audio oscillator for an output of 50 mV rms at
7' Universal con- 1000 Hz.
nector J203-6
; of a Universal
| radio.
f Deviation Meter
! through a 30 dB
: pad and Tuneup
: Cable NKN6248
3 : 8 Repeat step 7 for each channel in the radio; be sure to set the frequency switch to the channel being aligned (R212/F2,
: R213/F3, R214/F4, R215/F5, R216/F6, R217/F7, and R218/F8).
! NOTE: Reinstall the two channel elements on the channel element board occupying option slot 3 when adjusting R217/F7.

@ SS-EEPF-7823-0
OL - EEPF-7852-0
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NOTE: CHANNEL ELEMENT (CE101, CE102, ETC,) FREQUENCY
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NLN4211A, NLN4644A,
NLN4645A, NLN4646A NLN4768A (RecEes Tt one) FROM T ane e TaER

oL "PL"SWITCH
-ﬁkL;ggE = g8 o $401-2

VIEWED FROM SOLDER SIDE VIEWED FROM SOLDER SIDE

s DETECTOR RCVE | —_—— |
5 = ol 5 : OUTPUT LIMITER — ____l BAU':;EB USO! "PL" PROCESSOR AND ;’é’cvgﬁppu
C GRAY ¥ 4. (*PL" INPUT) LOW-PASS FILTER v
(UNIV) ' ﬁ"‘e —_—— —— OLTAGE
2@ N | TONE OSCILLATOR
£ o] ® | & lusor ENCODE MODE / : \
. ML § (TRANSMITTED "PL" TONE)
® WHT-BRNA g | e @ +7.5VDC REG. Ty . GND
ORTTan ol | & o ¢ o (RCVE ONLY) s U501 [ _usoz l [ , @-l
. " ol PL" PROCESSOR “pL"
& | "PL'DISABLE | - i o) | AND L)mITTBE'R J TONE 4 8 BAJ;;ER XMIT
g oIS Y LOW- PASS FILTER FILTER : "
m - - L ] ¥
RED-wHTH 4o | B4 , . LY | _@
5 (@R WS | (o) REDWHT L L, | PHASE e
g Ly - a oC TRANSMIT SH 2 L ToNE ouT / USE FOR
S = [Pt 2 1Jus01 XMIT ENABLE IFT . .
S | ’ i - COMPARATOR —_ / NON-"PAC -RT"RADIOS
-@ﬂﬂﬂw Lusoy” | 2 P TURN-OFF NETWORK f
5< @ aase) [ 11 @ MT500 "BBB DELAY OR
g @& || = SERIES RADIOS ONLY 10 | 50K \
Z | 3 - - USE FOR
g | 3 PAC«RT @—' N\ & PAC-RT"RADIOS
& s | 3| TRANSMIT-ONLY  +7.5VDC I &
e ) AT 5 TOME "PL"RADIOS  REG 140ms .
z | b
5 QO*-. . z RCVE MODE = ABOVE 3.8V 31 RELAY "PLYSWITCH
@ . & | S XMIT MODE = BELOW 3.8V I 8 ) coIL $401-2
z b w INPUT
o O BLU RS I': ’ Iuso@e E b 3 MODEL TABLE BUFFER MT 500 "BBU" SERIES
o « @' z & MODEL |SUFFIX| USED IN 5 RADIOS ONLY
> i | " -
GRN-WHT 4 | | [ f " L PL SWITCH
gl | g r.& NLN46444 "BBB” RADIO - ot
‘ | i1 | 54 VR504 PTT SWITCH NLN4646 A BBB " RADIO
(@ PLE™Y 2 | & 23v NLN4645A "BBU " : —_—
- » H L =k RADIO
b 5"“}“. ® | MT500 "BBU " SERIES NLN4211A ';t:et'l' O » INTERCONNECT POINT ON RADIO
[ RADIOS ONLY DIO 63C81010C83-8
— o 0
A A NLN4768A PAC-RT"KIT
t | 1 BASIC RADIO
58-DEPF -7863-0 8S-DEPF -7863-0
CS-DEPF -7864-0 CS-DEPF-7864-0
OL-DEPF-7865-4 OL-DEPF-8042-a
VIEWED FROM SOLDER SIDE
e 1y o
Tone PL Decks e PL” SQUELCH SENSITIVITY CHECK TEST MEASUREMENTS
NLN4211 A "BBU" Series Extended Frame A-A
NLN4644A "BBB' Series Short Frame
NLN4645A "BBU" Series Short Frame
l—uso1
NLN4646A 'BBB'" Series Extended Frame uso ("PL" MODELS ONLY) :‘(’: CVOLTESNCOD;VOLTS Vo T[;ECODEAC VoLTS
NLN4768A "BBB" Series Extended Frame (PACeRT) PLF-1243-A TORE "B 0ECK 1. SET THE SQUELCH CONTROL (2201) TO THE THRESHOLD POSITION - [P | A L |
ADAPTOR BOARD WITH THE “PL” SWITCH OFF ( { ). i
REFERENCE MOTOROLA D 2. TURN THE “PL” SWITCH ON { &), AND APPLY AN ON-FREQUENCY PL Processor and Low Pass Filter U501
SYMBOL PART NO DESCRIPTION (sou CARRIER SIGNAL FROM THE SIGNAL GENERATOR. MODULATE THE
' SIGNAL GENERATOR WITH THE PROPER “PL" TONE, AT £0.5 kHz 2 .. 250 mV {3)
' = DEVIATION.
RESISTOR, Fixed: o *MOUNTED ON SOLDER SIDE 3. THE SQUELCH CIRCUIT SHOULD “OPEN" wHEN THE SIGNAL GENER. 3 <15 .- 15
R501 0600185C04 100 k +10%:; 1/8 W (NLN4644A, +COMPORENT SIOF-BEPT-7873-0 ATOR OUTPUT IS INCREASED ABOVE 0.18 uV {VHF} OR 0.25 uV [UHF}
NLN4646A) EPF-7867-0 5 < 0.6 {open)
R502 0600185C06 150 k £10%; 1/8 W (NLN4644A, / > 0.8 {closed) (1)
NLN4646A) 5 74 100 mV rms ; 350 mV rms
R503 0600185B87 4.7k x10%; 1/8 W (NLN4211A, i - (<-15 dBm) 2(2 {>-15 dBm)
NLN4645A) .
R504 1805501C04 Pot., 50 k 8 17 80 mV rms (3} 1.7 160 mV rms {3} .
INTEGRATED CIRCUIT: 9 280 m‘V rms
uUsol 5105177D23 PL Processor and Low-Pass (typical)
Filter 10 <38 - >3.8
U502 NFN6010A PL Tone Filter (Not part of .
Tone PL Decks) 1 76 - 75
.| DIODE: See Note PL Tone Filter U502
VR50} 4883461 E26 23 V Zener (NLN4211A &
NLN4645A) 3 75 < 7.5
NONREFERENCED ITEMS 4 1.7 1.7
0105950D70 Assembly, Adapter: contains 5 >6 >6
fﬁfﬁl‘e?if%ﬁf&?ﬁy ° 6 74 - 721
0105959C02 Assembly. Adapter: contains
circuitbd. & bracket (NLN4211A ? Test measurements are nominal. DC voltages are with 15 VDC power sup-
NLN4646A, NLN4_768‘§) ? ply, and AC voltages are with radio fully quieted and 500 Hz deviation on
0905287C05 SOCKET, Ber'g; circuit board generator. PL switch is on or off and no carrier input.
0905604(:86 SOCKET, Spring g Py TONE “PRIVATE-LINE"” DECK Numbers in { ) refﬁo the following notes:
3005373E01 CABLF, Circuit Boar 1 (1) PL switch on (&}).
(NLN4644A, NLN4645A) {2) No modulation; radio fully quieted.
4205796E01 CLIP (NLN4644A, NLN4645A) {3) Depends upon PL Tone Filter US02.
EXTENDED SHORT Lo €PF.7866.0
NOTE: For optimum performance, order replacement diodes FRAME FRAME

by Motorola part number only.



TO POINTS ON INTERCONNECT CIRCUIT BOARD

f

MOS CIRCUITS
HANDLING PRECAUTIONS

The following handling precautions are recommended for

MOS circuits:

1. All MOS devices should be stored or transported in
conductive material so that all exposed leads are shorted

together. MOS devices must not be inserted into con-
ventional plastic "snow’’ or plastic trays of the type

OUTPUT

used for storage and transportation of other semicon-

ductor devices.

2. Al MOS devices should be placed on a grounded bench
surface and the technicians should ground themselves
prior to handling devices. This is done most effectively
by having the technician wear a conductive wrist strap
in series with 100 k ohms to ground.

3. Nylon clothing should not be worn while handling MOS

circuits.

4. Do not insert or remove MOS devices with power applied.
Check all power supplies to be used for testing MOS
devices and be certain there are no voltage transients

present.

5. When lead straightening, provide ground straps for the

apparatus used.

6. When soldering, use a grounded soldering iron.
7. All power should be turned off in a system before printed

circuit boards containing MOS devices are inserted

or removed.

8. All printed circuit boards containing MOS devices should
be provided with shorting straps across the edge

connector when being carried or transported.

9. MOS devices should be handled by their packages and not

by the leads, if at all possible. Prior to touching the unit,

the technician should touch an electrical ground to
remove any static charge that may have been
accumulated. The package and substrate may be electri-
cally common. If so, the reaction of a discharge to the
case would cause the same damage as touching the leads.

These precautions are especially true in low humidity con-

ditions.
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NOTES:

o i TxiNOTE N PTT MTS00 *BBU" SERIES
U Y RADIOS ONLY RELAY COIL INPUT !
TEST POINT 2 7 8 )MT500 "BBU " SERIES RADIOS ONLY
& 4 PLLIN R602 RY(NGTE2) [WHT-BRN
e o S8 {rsos U602 U603
CR602 " "
DIGITAL PL ENCODE
\ T5vDC " PROCESSOR FILTER
REGULATOR [ (R ) I - y
7
LOW-  AMPLIFIER INVERTER | | r¢—l
PASS PLL | WHT
FILTER MPie 8 LOUTPUT! L 10 ACTIVE
—¢ ’ R603 R604 AMPLIFIER FILTER
ENCODE / DECODE | 12 12k 1 500k 82kl v
LOGIC Y T 3 e
I_¢2—l CONTROL |3,\oe TECT, c%oc 2 P
i U601 CircuIT v ! 03 I DEVIATION
CODE | | =G ADJUST !
WHz
CONDITIONER — A Lo |
veo TEST "PL” DISABLE o= |
PUT
“PL" SWITCH 'TNIMUE orun-rOM CR601 L ! &24)__
P/0 FRONT COVER @ TIMER GRN-WHT
Juzn \ 3 ‘
SQUELCH ol "PL" SWITCH
CONTROL @—d \>—®—‘c 54012 -
VOLTAGE . ' THRU 9
PL" SWITCH E
54071 - | CODE PLUG i RED-WHT
JUMPER JU60i REQUIRED ON LOW SIDE 1-F INJECTION (OMIT JUMPER JU602) I +75VDC
JUNPER JUG(R REQUIRED ON HIGH SIDE I-F INJECTION ®_I_¢j l REGULATED
(OMIT JUMPER JUSO1). RADIO GMO \
WHEN TIME-OUT-TIMER OPTION IS USED WITH DIGITAL *PL" OPTION “Ueoa L TABLE
DISCONNECT GRAY ~ WRE FROM (7), AND CONNECT IT TO {g) MODEL | SUFFIX| USEDIN ___
WHEN DIGITAL “PL" OPTION 1S INSTALLED, INTERCONNECT BOARD CODE PLUG MODULE | nnaziza R3S mABIOS
JUMPER JU203 1S REMOVED AND JU211 1S ADDED 63C8I0I0C84-B
PIN ENCODE DECODE PIN ENCODE DECODE
NO.| VOLTAGE WAVEFORM VOLTAGE | WAVEFORM NO. VOLTAGEl WAVEFORM VOLTAGF_[ WAVEFORM
Code Conditioner U601 Digital PL Processor U602
(\NV\ 135 Hz @
1 816 mV p-p
4 | 15.0Vvdc 15.0 V dc 1
135 Hz
5 7.5V dc 7.5V de /\W Amplified to thru| 4.6 V dc (4) 5.5V dc (4)
i 205V pp
6 =75V 6Vpp (1) 9
55Vppe@
10 3.4Vde -l 2.6Vde _ﬂﬂ_m : -
100 Hz i 55Vep
7 ~75V J J_ 6V pp (1) 1 0 0
I Random J‘H 135Hz@
12 2.3Vdc _ﬂ_ﬂ_l H_ 55V pp 2.7V dc 5.5Vpp
8 | 35V 52V pp 27V —ﬂﬂ | 5.2V pp
10 - =75V ﬂ_ﬂﬂ_l_ 6V pp 13 |55 v de 5.7Vde
14 0.77 Vde 15.0 V d¢
11| 545Vvdc 5.45 Vdc 5 0 14.3 V dc
12 | -0.33Vdc(2) 1.07 V de (2) 17 | Ground Ground
0(3) 013)
13 0 0 Encode Filter U603
|y = . |
Random 135Hz@
14 0 0 1 . 2.1Vd
3.3Vde }Wﬂ il c 15V pp
15.0 V de (3) 15,0V dc (3) 2 0 W 0.3Vppls)
3 7.5Vdc 7.5Vdc
Code Plug U604 4 | 15.0Vdc 15.0Vdc
- o e _ p—
1 5
thru | 4.6V dc (4) 5.5V dc (4) 6
9 : 7 Ground Ground

® Test measurements are nominal; PL switch on or off and no carrier input.

Numbers in {

) refer to the following notes:

(1) Digital waveform
{2) PL switch on

{3) PL switch off

{4) Code plug removed

{5) Changes to 135 Hz sine wave (turn-off code) on dekey of PTT switch
EPF-7871-A

PARTS LIST
NLN4212A Digital "PL" Deck PLF-1244-A
REFERENCE MOTOROL A DESCRIPTION
SYMBOL PART NO,
CAPACITOR, Fixed:
C601 2184008H13 .05 uF *20%; 25 V
DIODE: See Note
CR601 4882363E03 Silicon
CR602 4882392803 Silicon
RESISTOR, Fixed: n £10%;
1/8 W unless stated
R601 0600185C02 68 k
R602 0600185B89 6.8 k
R603 0600185B92 12 k
R604 1805501C11 Pot., 500 k
R605 0600185C03 82 k
R606 0600185B87 4.7 k
INTEGRATED CIRCUIT:
U601l 5105177D25 Code Conditioner
U602 5105854B79 Digital Processor
U603 5105854878 Encode Filter
U604 NLN8922A Code Plug
NONREFERENCED ITEMS
0905287C05 SOCKET, Berg; circuit bd, (10)
4205175E01 RETAINER, Spacer
8405326E01 CIRCUIT BOARD

NOTE: For optimum performance, order replacement diodes
by Motorola part number only.

“PL” SQUELCH SENSITIVITY CHECK

1. SET THE SQUELCH CONTROL (R201) TO THE UNSQUELCHED POSITION

WITH THE “PL” SWITCH OFF ( 4 )

2. TURN THE “PL” SWITCH ON ( &), AND APPLY AN ON-FREQUENCY
CARRIER SIGNAL FROM THE SIGNAL GENERATOR. MODULATE THE
SIGNAL GENERATOR WITH THE PROPER DIGITAL “'PL" CODE.

3. THE SQUELCH CIRCUIT SHOULD “OPEN" WHEN THE SIGNAL GENER-
ATOR OUTPUT IS INCREASED ABOVE 0.18 uV (VHF) OR 0.25 uV (UKF).

EPF-7872-A

DIGITAL “PRIVATE-LINE"” DECK

11



MODEL NMN608IA
e \
—_—— o — PY
| _
| X SHIELD f} WHT ll'aj) GND
| = ] | o
I | 435 |ne
I """"1 s! | | :_7>
LS | Reo +— > PTT GND [.
s MKI _ ‘
| L ) i BLK - ) 55 XMTR AUDIO INPUT E
|
l i BLY . 5 L“: RCVR AUDIO OUTPUT ’
—_ Wi
MODEL NMNE0B2A =
/ \ :
m B o P
. WHT i 2 ‘
> GND b
RCVE I !
|c| +23 |nc '
XM”’: St T 0064 pF 41y
y PTT l RED : 55 pTT GND
LSt MK1 l
i BLK , S5 XMTR AUDIO INPUT
BLY = L‘L’ RCVR AUDIO OUTPUT
- w2
MODELS SUFFIX P1 4 2 g
DETAIL [5) ® 947
NMN608IA CONTACT O e ©
NMNGOBZA SIDE 3 2 1 63881102C46-A
i/
Speaker -Microphone Kits:
N NbQﬁI\A St raight Cord
NMN6082A Coiled Cord) PLF-1238-O
REFERENCE | MOTOROLA
SYMBOL PART NO. DESCRIPTION
CAPACITOR, Fixed:
Cl1 2184008H05 .0064 uF £10%;50V (NMN6082A
only) i
- SPEAKER, Dynamic:
LS1 5005334D01 39 A, 2-inch diameter
1
MICROPHONE:
MK1 5982575302 Miniature; Res: 700 n, Imped:
. 5000 A £30%
. PLUG: )
Pl 2805763D02 Connector, 7-contact
SWITCH:
S1 4082159D02 Micro; PTT, SPDT
5 CORD:
wi 3084048H02 Straight, 48"
w2 3084123H02 Coiled Y

EXTERNAL SPEAKER-MICROPHONES
END OF DOCUMENT
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