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VIEWED FROM SIDE 1 (COMPONENT SIDE)

(FREC. DEPENDENT)
RI20 -OR—- PB
X /

OL-CEPF-21252-A

OL-CEPF-21255-4

SCHEMATIC AND
CIRCUIT BOARD NOTES

1. UNLESS OTHERWISE STATED,
RESISTANCES ARE IN OHMS (K=1000),
CAPACITANCES ARE IN PICO FARADS
UNLESS OTHERWISE STATED.

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

. TRANSMITTER  MEASUREMENTS
SHOULD BE MADE WITH A 1.2uH RF
CHOKE IN SERIES WITH VOLTAGE
PROBE TO PREVENT CIRCUIT
LOADING.

3. REFERENCE DESIGNATIONS ARE
ASSIGNED IN THE FOLLOWING
MANNER:

UNIT SERIES = RECEIVER

100 SERIES = TRANSMITTER

200 SERIES = VCO & SYNTHESIZER

300 SERIES = MISCELLANEOUS

400 SERIES = CONTROLLER FLEX

500 SERIES = DISPLAY BOARD

800 SERIES = SIGNALLING
(CONTROLLER FLEX)

4. INTERCONNECT TIE POINT LEGEND:

REGULATED 5V

[] toMoTHER BOARD
METERING POINT M1, M2, M3

® RECEIVER 10V

[s] T SYNTHESIZER BOARD
® TRANSMIT 10V

TO CONTROL TOP FLEX

[u] TO UNIVERSAL CONNECTOR
TO FRONT COVER

REGULATED 8Y

VOLTAGE OVERLAY AND
WAVEFORM NOTES

1. 7MV SIGNAL GENERATOR LEVEL.
PLACE A 47 RESISTOR ACROSS L10
TO REDUCE 1ST L.O. INJECTION
FEED THROUGH.

2. BASE OF Q102 SHORTED TO

GROUND.

3. INJECT (AT SELECTED ANTENNA) AN

ON CHANNEL SIGNAL AT 1MV, 1KHZ
MODULATION AT 3KHZ DEVIATION.

4. VERIFY USING PROGRAMMER.
5. EXTERNAL SIGNAL FROM AUDIO

SIGNAL GENERATOR AT MIC INPUT.
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SCHEMATIC AND
AICUIT BOARD NOTES

3 OTHERWISE STATED,
NCES ARE IN OHMS (K=1000),
ANCES ARE IN PICO FARADS
OTHERWISE STATED.

AGES ARE MEASURED FROM
INDICATED TO CHASSIS
D USING MOTOROLA DC
ETER OR EQUIVALENT.
ATTER  MEASUREMENTS
) BE MADE WITH A 1.2uH RF
IN SERIES WITH VOLTAGE

TO PREVENT CIRCUIT
3.

ENCE DESIGNATIONS ARE
ED IN THE FOLLOWING
3

RIES = RECENVER
ES = TRANSMITTER
ES = VCO & SYNTHESIZER
ES = MISCELLANEOUS
ES - CONTROLLER FLEX
= DISPLAY BOARD
- SIGNALLING
(CONTROLLER FLEX)
NNECT TIE POINT LEGEND:
SULATED 5V
OTHER BOARD

[ERING POINT M1, M2, M3
EIVER 10V

SYNTHESIZER BOARD
INSMIT 10V

CONTROL TOP FLEX
UNIVERSAL CONNECTOR
FRONT COVER

SULATED 8V

[TAGE OVERLAY AND
WAVEFORM NOTES

GNAL GENERATOR LEVEL.
h 47() RESISTOR ACROSS L10
JUCE 1ST L.O. INJECTION
IROUGH.

OF Q102 SHORTED TO

[AT SELECTED ANTENNA) AN
INNEL SIGNAL AT 1MV, 1KHZ
ATION AT 3KHZ DEVIATION.

USING PROGRAMMER.

JAL SIGNAL FROM AUDIO
GENERATOR AT MIC INPUT,

SOMY RMSIRX)

23MV RMSIRX)

RI3
30k

4NV RMSIRX)
4.3V

C 5
Q. BZuH
I.r’

v

C.E68VIRX)
oMY RMS

350MYV_RMSIRX)

I*
L6

?r'_! My _RMSIRX)

B3 Rip
51

REMOTE
ANTENNA

Kk
cize  Lizo Y amlenwa
L or ——=-
[ LT, |

Cizé 2y
“1 %1

18V RMSITX)

3 *
. S .
L7 = L.|24 N
* \
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me nmnx,
cRIOZ Icm Imso

2l
¥ 7

2.5V RMS(TX) |

POWER AMP TEM R

X}

|
| 2.5V RMSIT

EVISIONS

DRIVER

HART

PREDRIVER

ITEM NO.,

MODEL

SUFFIX

[CJPiNs To MAIN BOARD
NTHNSTIBA

ROTARY

() PINS TO FLEX

NTNSTITA

DISPLAY

% REFER TO ELECTRICAL
PARTS LIST FOR
VALUE AND DESCRIPTION

*% LI20 SHIELDED ON LOW SPLIT,
LOW BAND KITS ONLY.

3V RMS(TX)

|2.0¥ RMS(TX)

TOOMY BM3(TH

S50MY RMS{TX)
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TO SYNTHESIZER
CONNECTOR PLUG P4

LOWBAND CONTROLLER COMPONENT LOCATION DIAGRAM

LOWBAND TRANSCEIVER PARTS LIST AND

TO_SYNTHESIZER

CONMECTOR PLUG P3
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VHF 2-WATT RADIOS (136-150.8MHz)

earey st m—————————

[
VIEWED FROM SIDE 1
| ICOMPOMENT SIDE)

e T~ 1 - L o T R A S s an e T

¥ MOUNTED ON SOLDER SIDE OL-CéF‘F-mZBG-;Q

VIEWED FROM SIDE 2
|SOLDER SIDE)

b e S T o e ] L et s inm T R ——y

# MOUNTED ON SOLDER SIDE OL-CEPF-19239-A

LOWBAND CONTROLLER FLEX PARTS LIST AND
64 VHF TRANSCEIVER COMPONENT LOCATION DIAGRAMS (2W, 136-150.8MHz)
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VHF 5-WATT RADIOS (136-150.8MHz)

VIEWED FROM SIDE 1
(COMPONENT SIDE }

VIEWED FROM SIDE 2
{SOLDER SIDE}

# MOUNTED ON SOLDER SIDE

LPCEPE-19288-0
OL-CEPF-15289-A

SCHEMATIC Al

1. UNLESS OTHERWI
OHMS (k=1000), CAF
MICROFARADS, AND C
PICOFARADS.
2. DC VOLTAGES ARE
TO CHASSIS GROUND
OR EQUIVALENT. TRA
BE MADE WITH A 1.2ut
PROBE TO PREVENT C
3. REFERENCE DESI
FOLLOWING MANNER:
UNIT SERIES
100 SERIES
200 SERIES
300 SERIES
400 SERIES
500 SERIES
800 SERIES

n

]

4. INTERCONNECT TIE

@ B+ TO MOTHER BOARL

COMTROLLER FLEX B+
REGULATED 5V

E TO MOTHER BOARD
@ METERING POINT M1,

RECEIVER 10V

RECEVER 5V

E TO SYNTHESIZER BOAI

0 CONTROL TOP FLEX

E TO UNIVERSAL CONNE

TO FRONT COVER

REGULATED BV

VOLTAGE OVE

1. 7mV SIGNAL GENEF
ACROSS L10 TO RE
THROUGH.

2. BASE OF Q102 SHO
3. INJECT (AT SELE
SIGNAL AT 1mV, 1kHz A
4. VERIFY USING PRO
5. EXTERNAL SIGNAL
MIC INPUT.

2-LAYER CIRCUIT |
COPPER STEPS A”
LAYER SEQUENCE

SIDE 1

SIDE 2
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SCHEMATIC AND CIRCUIT BOARD NOTES

1. UNLESS OTHERWISE STATED, RESISTANCES ARE IN
OHMS (k=1000), CAPACITANCES LESS THAN 1 ARE IN
MICROFARADS, AND CAPACITANCES 1 OR GREATER ARE IN
PICOFARADS.

2. DC VOLTAGES ARE MEASURED FROM POINT INDICATED
TO CHASSIS GROUND USING MOTOROLA DC MULTIMETER
OR EQUIVALENT. TRANSMITTER MEASUREMENTS SHOULD
BE MADE WITH A 1.2uH RF CHOKE IN SERIES WITH VOLTAGE
PROBE TO PREVENT CIRCUIT LOADING.

3. REFERENCE DESIGNATIONS ARE ASSIGNED IN THE
FOLLOWING MANNER:

UNIT SERIES = RECEIVER

100 SERIES = TRANSMITTER

200 SERIES = VCO & SYNTHESIZER
300 SERIES = MISCELLANEOUS
400 SERIES = CONTROLLER FLEX
500 SERIES = DISPLAY BOARD

800 SERIES = SIGNALLING

(CONTROLLER FLEX)
4. INTERCONNECT TIE POINT LEGEND:

@ B+ TO MOTHER BOARD

COMTROLLER FLEX B+

@ REGULATED 5V
II] TO MOTHER BOARD

@ METERING POINT M1, M2, M3

@ RECEIVER 10V
RECEIVER &V

E TO SYNTHESIZER BOARD

@ TRANSMIT 10V

@ TRANSMIT 5V
TO CONTROL TOP FLEX

TO UNIVERSAL CONNECTOR

TO FRONT COVER

@ REGULATED 8V TEPF-18821-A

VOLTAGE OVERLAY AND WAVEFORM NOTES

1. 7mV SIGNAL GENERATOR LEVEL. PLACE A 47 Q) RESISTOR
ACROSS L10 TO REDUCE 1ST L.O. INJECTION FEED
THROUGH.
2. BASE OF Q102 SHORTED TO GROUND.
3. INJECT (AT SELECTED ANTENNA) AN ON CHANNEL
SIGNAL AT 1mV, 1kHz MODULATION AT 3kHz DEVIATION.
4. VERIFY USING PROGRAMMER.
5. EXTERNAL SIGNAL FROM AUDIO SIGNAL GENERATOR AT
MIC INPUT.

TEPF-18822-A

2-LAYER CIRCUIT BOARD COPPER DETAIL VIEWING
COPPER STEPS AT EDGE OF BOARD IN PROPER
LAYER SEQUENCE.

SIDE 1

I l LAYER 1 (L1)
) T PR clrcs o
L LAYER 2 (L2)

MAEPF-16805-0

FREFER T0 ELECTRICAL PARTS

LIST FOR COMPOMENT
VALUE AND DESCRIPTION

CIOQI RrRIOB ClO?I CI“-H'JI ioiog2
* L = ok * * o

PRE-DRIVER

RIOS
100

b

-

T

13Vrmse(Tx,2WI
LIOTZRI3I 1T¥rmsi Tx, 5W)
el %
f 4

65b



10VdciRx]

| 310OmVems(Rx]
SOOmVrmsiRx) 420mvrmsiRx) 10VdelTx)
@ 2:5vdc 1248
x P4 J4
1. 72Vde @——v) g
e 4.5Vde(Rx) FLY  (Rx) FL4
I ‘II.EuH ¢ RIS '\C.GEI\'dcif\‘xJ\
i [ ! 8.2 2BOmVrmsiR ) s 246
n3%0.2vdelrn |17 | a >
iz OmirmsiRx) Lie $5 avd
'-' NOTE 1, 2uH ® FLZ  S53.55MHz ¢
I “T’w 1 r - L
- | £
! N czo == A L ocer
! ' I i 7 Tas ~4uH 13t elaum T24
I 19! =33 L2l = JB
4 ] SVdelRy) = Ll AN
T Tm¥ems(Ra) L. L ne —(i0)
e 10k NE __
J_ SYNTHISIZER AND IF 8 46
T &4b ¢3¢0 MODULE PORTS: CHANKEL
c3g A I ()=50CKETS AT i ACTIVITY
) i2 = = CONTROLLER FLEX R/T
: I¢ 4 O=prINS AT MAIN OVde
o CIRCUIT BOARD 13 0mVrms CARRIER | 2 a7vdc
INJ BESENT (R
L0 == 030 GE |
* I 4.3 680 E Eé??'ﬁf‘
= = = U202 L3
I SYNTHESIZER = A
gaod ADAPT Ps"s\ua
: I vcn:] NOISE 4
B Fhes [ OUT P&~ 6
_0.,3 FILTER N NOISE IN__ P8¢ (U6
* b /T PeL{u8
o Wi 4.6Vdo DATA __ P3 ; 43
54 PHASE DATA QVace CLOCK P3¢ (J3
- |EETECIOR CLOCK 4.6Vde PRESCALER SELECT _P3\,\J3
— 2 o | CATA SYNTHESIZER SELECT P4y .\ J4
Hy cLock | - CARRIER DETECT  PB. . U6
o
- - Py e g
pata |& LOCK DETECT _ P3+ 43
EE CLOCK |~ U3 ==
Ir.‘.sz‘ljlo;; GENERATOR 3% s+
DATA GND P - J4
PHASE o N T 3
@ Pg-2 MODULATOR | |pRESCALER] Ja
: e Ld%%‘ L REF MOD u 7 kﬁ,—cc“ Sw B+
150 9746 ov[3 RE N | 2 L
' ' ' ' L - 4
a3 | el czos L ceor I+ L20L i
350 | .0 T 330 33uF 190l T
p 5 IO ) I I = Boavin | A= P3 43 BATTERY
£ * = = = Lo TRok iz} ’ 14 DETEC OR STROBE [™Gy—>3 >——SaveR
] RFoout ] VOLTASEGE T T cpoo o GEN \
cioo 4 v - 5vd ikt FILTER 5.0vde
* oI 3 = E—NCINACTIVE
ALY
|.OVems{ Tx) AUDIO IN _
veO QUT AL {1015
T0 63 TS ¢ &
EMITTER = = OVde LOCK NC
avd “ ox [SV UNLOCK)
- ciz2 i
' 30k - 2W)
; * I :S\:-']
] \ . a _*
| o |3 rms{ e 2W] 8.2vde (Tx) NOTE 2
| 8vrms(Txl 19¥rmai Tx. Wi i S i I_';”.e-,
| e Ty
3 | | T0 RCVR A= B
(Tx,2W | | | CRisCH I 1
ns |BYrms(Tx, 2W) |4Yems( T,2W) | 2 L "
W 35Vrmsl Tu, SWI gé;'.'rn-.sﬁa.iwi = = ITEMS REVISIONS CHART
* cizo | * A
L wz |s5-65 | w3 Lit4 E P7 (UNIV CONN) FREQ. | POWER
i 1 T , RMT_ANT SELECT /. ITEM NO. iMHz) | QUTPUT | SUFFiIX
J. Ci54g
Lue * I 0.015 NUDGTTIE 136-151 Sw
1.2uH LIS = RMT aNT o NUDBTEIB | 136-151 2w
R i
ciz3 3
* I RMT GHD ¢,
CRIDI '] ¢i53
VRIOZ I 330
= = 6308I061C41-B

DEPF-13241-4

VHF TRANSCEIVER COMPONENT LOCATION DIAGRAMS (5W. 136-150.8MHz)

VHF TRANSCEIVER SCHEMATIC DIAGRAM (2-W & 5W, 136-150.8MHz)
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VHF (146-174MHZ)
TRANSCEIVER GQMPONENT LOGATION DIAGRAMS
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VHF (136-150.8MHz) ELECTRICAL PARTS LIST AND
VHF (146-174MHz) COMPONENT LOCATION DIAGRAMS
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SCHEMATIC AND CIRCUIT BOARD NOTES

1. UNLESS OTHERWISE STATED, RESISTANCES ARE IN
OHMS (k=1000), CAPACITANCES LESS THAN 1 ARE IN piasme
MICROFARADS, AND CAPACITANCES 1 OR GREATER ARE IN
PICOFARADS.

2. DC VOLTAGES ARE MEASURED FROM POINT INDICATED
TO CHASSIS GROUND USING MOTOROLA DC MULTIMETER
OR EQUIVALENT. TRANSMITTER MEASUREMENTS SHOULD
BE MADE WITH A 1.2uH RF CHOKE IN SERIES WITH VOLTAGE
PROBE TO PREVENT CIRCUIT LOADING.

3. REFERENCE DESIGNATIONS ARE ASSIGNED IN THE

FOLLOWING MANNER:
UNIT SERIES = RECEIVER
100 SERIES = TRANSMITTER
200 SERIES = VCO & SYNTHESIZER
300 SERIES = MISCELLANEOUS
400 SERIES = CONTROLLER FLEX
500 SERIES = DISPLAY BOARD
800 SERIES = SIGNALLING

(CONTROLLER FLEX)
4. INTERCONNECT TIE POINT LEGEND:

Q. 75VDCIRx)
GMVYRMS [Rx)
@ B+ TO MOTHER BOARD

CONTROLLER FLEX B+

REGULATED 5V

[v] 1o momHen soaro

@ METERING POINT M1, M2, M3

® RECEIVER 10V

@F!EEENEF!S\: 4] 3] 5] 2] 1

EI TO SYNTHESIZER BOARD i

1
@ TRANSMIT 10V iy o
R303 S0k =

1—

~4-10¥0C | Txl

R302
TO CONTROL TOP FLEX 22k

E] TO UNIVERSAL CONNECTOR

B.5VDC [Tx

| C5VRMS (T} 0.

I - 187
|_ __J ’““lcoa +
Rz o 9\*”\-1;/ cize L 3
gz |__|’§3?__- LI2I % 10 % 120 Ioootl: R ETRD. ?’OGOI'
I i e 20 3 L

|
i o il o e v“:‘l'"—?cm? \ 22k * Calcﬂ L;’f)\ |i§'_I§‘IH
VOLTAGE OVERLAY AND WAVEFORM NOTES L2 r 1 = cip ! A o e e ]
- ;32 = ¥ |

1. 7mV SIGNAL GENERATOR LEVEL. PLACE A 47 Q RESISTOR
ACROSS L10 TO REDUCE 1ST L.O. INJECTION FEED
THROUGH.

2. BASE OF Q102 SHORTED TO GROUND.

3. INJECT (AT SELECTED ANTENNA) AN ON CHANNEL
SIGNAL AT 1mV, 1kHz MODULATION AT 3kHz DEVIATION.

4. VERIFY USING PROGRAMMER.

5. EXTERNAL SIGNAL FROM AUDIO SIGNAL GENERATOR AT

[%] o FRONT cover
TEPF-18821-A

REGULATED BV

=CIT
[Iv]

MIC INPUT.
TEPF-18822-A
DRIVER | H¢ * | Qo4 L"'f' T -7*2 :-g;
| e % d ; ki ! 1
LIS Lis2 \ ’ ---»-\._T_-
] A
4-LAYER CIRCUIT BOARD DETAIL VIEWING o misa 4 [ L ez Loz a3
COPPER STEPS IN PROPER LAYER SEQUENCE. ] 1nea RISIE| TReis3 FRcisg 1ém.r,:- Lis3 J_— 4 1 - 1
| 510 * Y 100 - - - 2
| ®= Iy
SIDE1 o 3.VRMS {Tr2W)

LAYER 1 (L1)

VAT AT A A AT LAYER 2 (L2
o )
IR TSI T TS TITTETN, (L2) } INNER LAYERS

227777777 A LAYER 3 (L3)
LAYER 4 (L4)

SIDE 2

MAEPF-18826-A

67a



L BSMH 7 L.45SYDC (Rxl

4.8VOC (Rx) 46
fMS [Rx] ISMVAMS (Rx] I190MYRMS (Rx) IBOMYRMS (Rl 4.5¥0C {Rx)  1.72VOC (R
caz £38 gL FLz cao E
100 2 53, S5hu: 53,55MHz 24
H . '_.I. Le v ey 0 I s o ik ..L R
R32 L33 =37 1 HiLzs A3% b c39 ) a0 | }'L3s - cai caz
56 * ERNEH 155 [E T: * l— ] ]'j * T3z T
Les Les L, = =
R = |= = = = ne —(i9)
33k

R33

T a7d I I 10k
L] Legpepp ] 1

R34

[ * *
cia [+ c
o - R . r—LJ—\

Lo s _Ijj b

oY)

15 ci7
2 62

ré x

cig ;
2?

ZOMVRMS [Rx)

- 3'55 EItELTJ NE —Qﬂ[ 1

35 e
=0
=0 5.90 CHANNEL

ITOMVRMS [Rx) ASTIVIY
L&l
£
T2 C63

CE0
Iucoo
3.1WDC (R} S o B iBC )
I0OMVRMS tRx Y207 3R )
I3OMVRMS (Rx}—
E2ND INJ

SYNTHESIZER AND IF
MODULE PORTS:

|
I
| (O=50CKETS AT
CONTROLLER FLEX
O=pins a
EineuT Borko
0.6V0C -
U202 i
SYNTHESIZER
o, 0 iy
I
0 ] NoisE 0
= o pe .
E] g MOISE IN PS +
2 /AT .Js
= Wl DATA F'3<
51 DEPTHE?:STEDR ela :E 1
o [IES "‘G< PRESCALER SELECT  P3 :J3
L DATA _@.‘j} SYNTHESIZER SELECT _Pdy,oid.
=N
. L CLOCK | CARRIER DETECT PE 46
) 2 — P9
e AT =
L Ve gLoéK = s s LOGKDETEET P35, 93
czo8 = leeneraTOR| a5+ ?
I
@ 000 0 )—’—'_..’7 [ = N. E:;;K | GND P4 : Jé
.| G ——
%‘?ms i 9.7VDC uzol FE FILTER RATE PRES“LER i £
| RIDZ Veo REF MOD & T RX SW Be
]
150 1 RE N @
: il tj—g—m——-m—m—-J g
RIO3 m.;J_ cop | con L+ L201 C206 i
|OOOII000’ 33uFI i 330
L BATTERY
Lior = = . conTEOL = — PHASE SAVER 3 BATTERY
ig——e————14 TR >_"
_Liod i:.zw ar our | VOLTAGE Teos 4 Low CETECTOR STROBE SAVER
S T '“9 THeo00 FILTER
Qo cio3 = &E—ne
cio? 2 I
i 3 AUDID IN[_I J’] T
3.8YDC (Tie—tm \'gg ggf N Loceoz 2.6.8.1113.18 n_'.rra_ﬁ}“""“
EMITTER L 000 NE
coz L Rion on )
000 7334 Saavec (Ta), VGO MRD ovor
il B () MS (Tl IZYRMS (Tx2W} 0.8
I%Ig I1TVRMS (Tx5W] lzm es T »‘-.w T ITEMS REVISIONS CHART
= | i FREQ. | POWER
' 1 4y i¢ 5J_ ITEM NO. | MMzl | OUTPUT | SUFFIX
TO RCY y
ho Tl . T g7 ¢z gise £iep NUDTO3OA | 146-174 | 5w i
AVRMS [Tx2W) IBYAMS (Tz2W) I I I
TVRMS (Tx5W) 24VRMS [ TeaW) 2 ANT L 3 = = = HUDTOA0R | teord | 2w !
* * civa * * UIDW; yiee?
=2 AN
un L7z oo LI73 Li7a i SWITCH utog - - BT AT SELEET . TUNIY CONN)
. " i, 3 : 3
: L cias *REFER TO ELECTRICAL PARTS
10 Cs';z cl);r.’» C[l;!rr’ Clz??ﬁ J'%?a? LITS ™ 1000 LIST FOR COMPORENT
I T T T T*® L = T AHT VALUE AND DESCRIPTION
= == =, = = 0
RMT GND
clas 2
I 009 =
I4VRAMS (Tx2W) -
EEVAMS (Tx5wWl 1500

30819838175

BLEPFE

VHF TRANSCEIVER SCHEMATIC DIAGRAM
(2- AND 5-WATT RADIOS, 146-174MHz) 67
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4-WATT RADIOS SCHEMATIC AND CIRCUIT

1. UNLESS OTHERWISE STATED
OHMS (k=1000), CAPACITANCES
MICROFARADS, AND CAPACITANCE
VIEWED FROM SIDE 1 PICOFARADS.

[COMPONENT SIDE)

2. DC VOLTAGES ARE MEASURED
TO CHASSIS GROUND USING MOT
OR EQUIVALENT. TRANSMITTER M
BE MADE WITH A 0.29uH RF Cl
VOLTAGE PROBE TO PREVENT CIR(

3. REFERENCE DESIGNATIONS
FOLLOWING MANNER:
UNIT SERIES = RECE
100 SERIES = TRAN
200 SERIES = VCO ¢
300 SERIES = MISCI
400 SERIES = CONT
500 SERIES = DISPL
800 SERIES = SIGN;
(CON

4. INTERCONNECT TIE POINT LEGE

@ B+ TO MOTHER BOARD

CONTROLLER FLEX B+
REGULATED 5V

@ METERING POINTS M1, M2, M3

@ 70 MOTHER BOARD

RECENVER 10V

oL Gepr- 8368-¢ RECEIVER 5V

Izl TO SYNTHESIZER BOARD

( : ) TRANSMIT 10V
( : ] TRANSMIT 5V

D TO CONTROL TOP FLEX

*# REFER TO ELECTRICAL PARTS LIST FOR USAGE

TO UNIVERSAL CONNECTOR

VIEWED FROM SIDE 2 ] Clid . ‘ : TO FRONT COVER
oo g @ . ' {:] REGULATED 8V

VOLTAGE OVERLAY AND W

1. AC VOLTAGE READINGS IN dB
CAPACITOR INTO THE 50 OHM £
METER. RX READINGS ARE MADE
SIGNAL INTO REMOTE RF PORT. T
REMOTE RF PORT INTO 50 OHMS.
2. AC VOLTAGE READINGS IN mV
IMPEDANCE RF mV METER.

3. THIS READING IS OBTAINED BY St
GROUND. (Q102-B ON ALIGNMENT/
DIAGRAM).

4. THIS READING IS OBTAINED B
RESISTOR ACROSS L13 TO REDUCE
THROUGH. (REFER TO ALIGNMENT,
DIAGRAM)

4-LAYER CIRCUIT BOARD DETAIL VIEW
COPPER STEPS IN PROPER LAYER SE!

SIDE 1

T T T T T T T 7T T T T T T 7777777777
S N P IS LR

ISy,

ISR

#* BACK OF THE BOARD EE #
#% REFER TO ELECTRICAL PARTS LIST FOR USAGE OL-CEPF - 19401-A

SIDE 2
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SCHEMATIC AND CIRCUIT BOARD NOTES

NLESS OTHERWISE STATED, RESISTANCES ARE IN
1S (k=1000), CAPACITANCES LESS THAN 1 ARE IN
{OFARADS, AND CAPACITANCES 1 OR GREATER ARE IN
FARADS.

C VOLTAGES ARE MEASURED FROM POINT INDICATED
'HASSIS GROUND USING MOTOROLA DC MULTIMETER
-QUIVALENT. TRANSMITTER MEASUREMENTS SHOULD
MADE WITH A 0.29uH RF CHOKE IN SERIES WITH
'AGE PROBE TO PREVENT CIRCUIT LOADING.
EFERENCE DESIGNATIONS ARE ASSIGNED IN THE
OWING MANNER:

ITSERIES = RECEIVER

0 SERIES = TRANSMITTER

0 SERIES = VCO & SYNTHESIZER
0 SERIES = MISCELLANEOUS

0 SERIES — CONTROLLER FLEX
0 SERIES = DISPLAY BOARD

0 SERIES = SIGNALLING

(CONTROLLER FLEX)

ITERCONNECT TIE POINT LEGEND:

D B+ TO MOTHER BOARD

e *tls\s = e

D CONTROLLER FLEX B+ B1.B3 B4.85]

9 REGULATED 5v

D METERING POINTS M1, M2, M3

D 70 MOTHER BOARD

D RECEIVER 10V
D RECENVER 5V
] TO SYNTHESIZER BOARD

) TRANSMIT 10V

L %% | 7 o
9 TRANSMIT 5V ) + - @ C;%S R P7 ‘Um‘fgc?":‘
| 10 coNTROL T0P FLEX 1 197 FRCIS I€ 2 -0.8dBme
ciLz R).I(E5 L)IQLD 1_:'000 l B2 CRIO3 HEE] (e 1)
] TO UNIVERSAL CONNECTOR I g% * =
' | @ * RMT RF
E] TO FRONT COVER = = o : —ﬁg‘u—---—Iﬁg\—l—{(—{m
D REGULATED BV . 4 T %% 27snH | cis7a * ST e
. o AR ol * L REMOTE
l - RF SELECT __]
: Liza Icms
VOLTAGE OVERLAY AND WAVEFORM NOTES 5 e g,
Ulos
C VOLTAGE READINGS IN dBm ARE MADE VIA A 1pF ANT SW L"“—_"—l @
HCITOR INTO THE 50 OHM ADAPTER OF AN RF mV -1 H
ER. RX READINGS ARE MADE WITH -20dBm CARRIER T T T
AL INTO REMOTE RF PORT. TX READINGS MADE WITH T 7
OTE RF PORT INTO 50 OHMS. s e i 82

C VOLTAGE READINGS IN mV ARE MADE VIA A HIGH

DANCE RF mV METER.

IS READING IS OBTAINED BY SHORTING BASE OF Q102 TO
ND. (Q102-B ON ALIGNMENT/ADJUSTMENT LOCATIONS
M).

1IS READING IS OBTAINED BY SOLDERING A 47-OHM
TOR ACROSS L13 TO REDUCE 1ST L.O. INJECTION FEED
GH. (REFER TO ALIGNMENT/ADJUSTMENT LOCATIONS

M)

b1l
Pl
Al
AT

||I_
1

oz

on

w

\YER CIRCUIT BOARD DETAIL VIEWING
PER STEPS IN PROPER LAYER SEQUENCE.

LAYER 1 (L1)
LMERE L INNER LAYERS
LAYER 3 (L3)

LAYER 4 (L4)

MAEPF-18826-A
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ITEM REVISIONS CHART

FREQ. POWER
ITEM NO. (MH2 |oUTPUT | SUFFIX
NUEG90IC  [403-433| 4w
NUEB902D |438-470 4w
NUEGBSO3A |470-500 4w
NUEG9D4A |488-520 4w
* REFER TO ELECTRICAL
PARTS LIST FOR - e
VALUE AND DESCRIPTION TUVFS 12 =
2.5Vde
230mvrms (NOTE 21 10VdelTx)
Svide { ! 23 U6
(NOTE 2) >2>
: FL3 Y _FL4
Locp Iy A e = =
T* T ot 1= —l = —c
== e 0.7¥de — =
F23dBm 20881 gLy poT é_.‘\.%o_-dfern 450KH2 450KHz l
; BLK DOT | gt B [3 5 : @ .
e FLI 53 55k, ' CJ =
v e . 3 J6
LT = T > 1
=i r 1 m¥rms
cia cza | Tvde
10 I T % : OTE 2
= = L JB
! 8 >
£ = Ui-IF
108=-300mVrms
\ 580 P Tx Vo
s 3300 (NOTE 21 SYNTHESIZER
e %52 L c30 ; Byoel Moo MODULE PORTS: ) nzc
ee3papy 990 Ln, 44 (O=S0CKETS AT oND X oV N _
Vic A3 NDTE 37 CONTROLLER FLEX  1NJ . = CARRIER|R/T
o 2 b & 1 O=riNs AT maIN w=Istnims =y
[ % _@ D.7Vde s CIRCUIT BOARD (NOTE 2) CARRIER
ey 70myrm
cia by '»?\'1V- Py ,J
ks L_u'"" (NOTE 2 =} _— 1ovde
= = - e c
fine - SYNTHESIZER ol e
. 2\ (et 2.IMH2 NTH E -
105 L7 ) . m V. 2iMHZ P4 N o\ J4
* HERSIE EN ADAPT _ PB C J6
8 Lig veo SRR |2.3vde = 76
S— - D lid 4 29 s —
T f?e( Lo U i S0 NOISE OUT PG 6
* 1 FILTER @ SO NOISE IN__PE [
RI37 ka' = z R/T__PB J6
.8l 5 DATA P3 J3
cigl { ETCC “TATA Py cLock P3¢ ) &3
82 a3z | L CLOCK
= — C)gé‘ >'2<_‘ PRESCALER SELECT p3 2>_d3_
SYTHESIZER SELECT P4 Ja
27 (UNIV CONN) = 3 —
DATA | CARRIER DETECT J6
(2 -0.8dBme < PB.5 g
[ (NGTE 1} 1 . LOCK_ P35 .\ u3
1Y€ GENERATOR b
Low A
u20l PASS —.-’THRSE I N D
VCO FILTER MODULATOR PRE’SCALERI -:Lou:_'J e
3 CONTROL [ 7 >"—Rx SW B+
9 VOLTAGE
10
= {n -|—
LOW PHASE
rﬁﬁgn DETECTOR BATTERY
5 I3 BATTERY
2 SAVER
5.0Vde
— INACTIVE
LOGK
R =y - 1,2¥de  Rxa TOmVrms
| Tu=20mVrms
| INOTE 3)
i
uigs PRESCALER l
1DVde VCO BUFFER RF QUT I
= R« Ovde R !
a9 Tx 7.7Vde 8] puT
0

Eé _l_l.S

Ry LIVde (403-433MHz) — o
1.6Vde 1438-4T0MHz) @
120 -160mVrms

(403-433MHz)

8-4T0MHz)
OmVrms

630D8I06IC49-B

DEPF-19404-0
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2-WATT RADIOS SCHEMATIC Al

1. UNLESS OTHERW

VIEWED FROM SIDE | OHMS (k=1000), CA
Tl MICROFARADS, AND
PICOFARADS.

2. DC VOLTAGES ARE
TO CHASSIS GROUNL
OR EQUIVALENT. TR
BE MADE WITH A 0
VOLTAGE PROBE TOF
3. REFERENCE DES
FOLLOWING MANNER
UNIT SERIES
100 SERIES
200 SERIES
300 SERIES
400 SERIES
500 SERIES
800 SERIES

n

mu nnnn

4. INTERCONNECT TI

@ B+ TO MOTHER BOAF

CONTROLLER FLEX B
REGULATED SV

@ METERING POINTS M

@ TO MOTHER BOARD

el RECEIVER 5V
OL-CEPF- 20112-B @

70 CONTROL TOP FU
VIEWED FROM SIDE 2 o ) ) :
{SOLDER SIDE) _ . TO UNIVERSAL CONN

70 FRONT COVER

REGULATED 8v

VOLTAGE OVE

1. AC VOLTAGE REA
CAPACITOR INTO Tl
METER. RX READIN
SIGNAL INTO REMOTI
REMOTE RF PORT INT
2. AC VOLTAGE REA
IMPEDANCE RF mV M
3. THIS READING IS O
GROUND. (Q102-B ON
DIAGRAM).

4. THIS READING IS
RESISTOR ACROSS L1
THROUGH. (REFER T
DIAGRAM)

4-LAYER CIRCUIT BOA
COPPER STEPS IN PR

SIDE 1

AN,
T T Frr i rFr i i il r7rr)
VA AT A NS

* BACK OF THE BOARD L4-CERF - 20140
%% REFER TO ELECTRICAL PARTS LIST FOR USAGE OL-CEPF- 20115-A

SIDE 2

70a



SCHEMATIC AND CIRCUIT BOARD NOTES

1. UNLESS OTHERWISE STATED, RESISTANCES ARE IN
OHMS (k=1000), CAPACITANCES LESS THAN 1 ARE IN
MICROFARADS, AND CAPACITANCES 1 OR GREATER ARE IN
PICOFARADS.

2. DC VOLTAGES ARE MEASURED FROM POINT INDICATED
TO CHASSIS GROUND USING MOTOROLA DC MULTIMETER
OR EQUIVALENT. TRANSMITTER MEASUREMENTS SHOULD
BE MADE WITH A 0.29uH RF CHOKE IN SERIES WITH
VOLTAGE PROBE TO PREVENT CIRCUIT LOADING.

3. REFERENCE DESIGNATIONS ARE ASSIGNED IN THE

FOLLOWING MANNER:
UNIT SERIES = RECEIVER
100 SERIES = TRANSMITTER
200 SERIES = VCO & SYNTHESIZER
300 SERIES = MISCELLANEOUS
400 SERIES = CONTROLLER FLEX
500 SERIES = DISPLAY BOARD
800 SERIES = SIGNALLING

(CONTROLLER FLEX)
4. INTERCONNECT TIE POINT LEGEND:

@ B+ TO MOTHER BOARD

COMTROLLER FLEX B+
REGULATED 5V

@ METERING POINTS M1, M2, M3

® TO MOTHER BOARD

® RECENVER 10V
@ RECEIVER 5V

IEI TO SYNTHESIZER BOARD
@ TRANSMIT 10V

@ TRANSMIT 5V
TO CONTROL TOP FLEX

TO UNVERSAL CONNECTOR

TO FRONT COVER
@ REGULATED 8V

VOLTAGE OVERLAY AND WAVEFORM NOTES

1. AC VOLTAGE READINGS IN dBm ARE MADE VIA A 1pF
CAPACITOR INTO THE 50 OHM ADAPTER OF AN RF mV
METER. RX READINGS ARE MADE WITH -20dBm CARRIER
SIGNAL INTO REMOTE RF PORT. TX READINGS MADE WITH
REMOTE RF PORT INTO 50 OHMS.

2. AC VOLTAGE READINGS IN mV ARE MADE VIA A HIGH
IMPEDANCE RF mV METER.

3. THIS READING IS OBTAINED BY SHORTING BASE OF Q102 TO
GROUND. (Q102-B ON ALIGNMENT/ADJUSTMENT LOCATIONS
DIAGRAM).

4. THIS READING IS OBTAINED BY SOLDERING A 47-OHM
RESISTOR ACROSS L13 TO REDUCE 1ST L.O. INJECTION FEED
THROUGH. (REFER TO ALIGNMENT/ADJUSTMENT LOCATIONS
DIAGRAM)

4-LAYER CIRCUIT BOARD DETAIL VIEWING
COPPER STEPS IN PROPER LAYER SEQUENCE.

SIDE 1
LAYER 1 (L1)
LAVER 2(L2) INNER LAYERS
LAYER 3 (L3)
LAYER 4 (L4)
SIDE 2 MAEPF-18826-A

0.6-0

(NGTE 2) %

*
clgs 4 LN7T

SVde

RF_GND

ET -

5

+ 1648
(NOTE I}

Ciga3

ey ci51
RMT RF 82
o
Li2Bk 5T

cle
ICI57 *
= %k

REMOTE
RF SELECT

13

Liz4 ICIEE‘ES
750,290 =

s i Edl I A1
. ulos
ANT SWITCH
T
. T— X L
Ml
A

2 |=—— Rx OVde
: ppag 14 T-f¥do
510

——— -

ST

Fwin
ey
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ITEM REVISIONS CHART

ITEM NO. '—ESEE) (?l?‘IE‘I'S’EURT SUFFIX

NUEE9IIB | 403-433 2w

NUEESI2E |438-470 2w

* REFER TO ELECTRICAL
PARTS LIST FOR
VALUE AND DESCRIPTION

-1 7dBm
P6 J6
T | e
0.6-0.9Vde g i dQO nVrms Iz
~19dBm £l 7 230mVrms e (Ti}
(NOTE %) | ® S (NOTE 2 10Vdel T} P& 23 JE
1 (NOTE 2)
1 Y FL4
*
LT
BN
e
1
= 20mVrms
] 1.7Vde
[NOTE 2]
596
1% 8
it = UI-1F
160-300mVrms
avde Tx veo
(NOTE 2) SYNTHES|ZER
30 kL MODULE PORTS: 3l 1 5 (3 G
100 =} g \.Ij gt
e 20 J4 J4 (O=S0CKETS AT 2ND L ov - — 1T 1
LIme {6 r150myrms couTROLLER FLEX INJ - CARR ER| R/T
48 m 31 [NOTE 2] & 1 O=rins & -— (50mVrms e T 39 I C-;&
I TE 1] ) IR 1T nRD OWde
i -@ 0.7Vde pa cinel E'° INGTE 2) CARRIER =5
5o s Li28 TOmVrms L -
0.39uH . INOTE 2) N g
| = ces_:*,——' o s s U202 121 S OVde
IQmVems ™ .d_
I0TE 2) 4 === 2.1MHz SYNTHESIZER - 34
* | T T 3 & S8
3 Li2 - - veo SR | 2.3vde
T ¥ ey T= 2.2Vde —T™| 50 NOISE OUT PE .y v, 6
I 0 ;El FILTER @ SQ NOISE IN P6 ¢ S (I
= ‘I cel = ) Z R/T F6 < 4698
I ) u 3 DATA P3 < 1 GI3
b = E. PHASE M OATA b CLOCK P3¢ <3
82 i3z | L ocze =3 DETECTOR CLOCK = PRESCALER SELECT P3 43
= 680 | T % " DATA 2 2}——-—-—
= SYNTHESIZER SELECT P4 J4
P7 (UNIV CONN) rll CLOCKIE ¥ e
y DATA |- CARRIER DETECT P65 )46
=2 -0.BdBEme — 3 e
(NOTE 1} CLOCK LOCK P35 o543
{Vee ceneraTOR .
= 45" s+
PHASE ‘ T DATA
A K
Veo FILTER MODULATOR | |opfscaler CLOCK| | i
CONTROL »7 > ——Rx SW B+
VOLTAGE U ] " " @
Loeso L
€39 == C50
PHASE T wr :I:moo
DETECTOR BATTERY =
SAVER P3 BATTERY
JL STROBE 3t SAVER
-1 7 5.0Vde
INACTIVE
LOCK
L l.2¥de Rx=TOmVrms
T ™
2 {
1OVde = veo
4 RF IN
IHIECTION UIoB  prescaLer |
] lovde 2 VCO BUFFER RF ouT
' Rx Ovde RF L3z
l—
§|29 Tx 7.7Vde 8l out | JJ - *
| 310 |3 2 . = -
|— Rt |lvde (403-433MHz) — = = 63D8I06IC48-C
I.6Vde (433 -470MHz) @
100-160mVYrms DEPF-I2403-0

Tr 2.0Vde (403-433MHz)
3.5Vde [43B-4TOMHZ)
Q95 -150mVrms
{NOTE 3)

| UHF 2-W, 4-LAYER TRANSCEIVER COMPONENT LOCATION DIAGRAMS AND
| 70 SCHEMATIC DIAGRAM
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53
HEX
FREQ
swW

s2

MODE
SELECT

MaX, SETTING MAX. SETTING
VCO MOD REF_MOD

11

MO
ITEM REVISIONS CHART (NoTE & ot 41
ITEM NO. | DESCRIPTION | SUFFIX
Tx SIGNALLING uzoz-(® uz02-@
NTN4B92C | ROTARY MODEL ! L
WTN4B93C | DISPLAY MODEL £2 2.5vde 2.5Vde
1500 Fi5mirme, ! jq  SlEmérms.2, g )
S : S . oo g
Lala cadg cag7
rltgge CSDG 0.39uH 5600 2700, :faog{im °‘;2“
|" l Rass T R-qs-:_'_—1 gaeo
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oy €802 ATOO= 3
Tk ol MAX. YOL. 1 t _3avee
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3300 Rasz ~ o TS
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P& JE ] nunlom 7| U405 IV 5 100
—1 AUBID [ C406
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s o VOLUME 17 2 Fal ntm
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=23 —3UADI-4 [ e — 27
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1 UAOI-36 31— SOUELCH 40%-
PL CLOCK CONTROL iR R i 8
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TX_ SYNTH LOGK QvDC > rara
SYNTH UNLOCK SVde INVERFACE s
Rx OVde I 1 E = (9_< T&““?
2.5VdeTe8 =L oE | P L L23°%
C402 4 2. 5¥d: 84‘D?|
[ .
gae CalE e 3
v =
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wle
O NOISE I | ovec <o B
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ATA fi i ca08
c496 ik
LOCK T %85 REG 4?ool
P =
RESCALER SEL = A WopE :
SYNTHESIZER SEL W EBh —3¥de Ovde Ts
—0¥de S¥de R
CARRIER DETECT | f=3ms
s i 2
” 2| 7]|a]ishi3]s]s |o2] 24—
! 2 5 o
! U4IO @ ' g o R4043 % R430
[ 15 A400 |[R402 R4 - ad 1ak 10k
: * ngus 100k 10k 25 9 s & 1 BUSY
E i B e c431| cazo
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i casz | | casa| Jcass
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| 0 Fag
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| 29
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PL O g | 28
( ! R46I == C495 I} PTT 24 z:};
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s [ ! 25 _I . 100K = S 32 o
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1 ! s—‘ g AL cize ; EE] e u40l
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7 s | = I‘o‘pi“ 3 2lyapz|eees
1 I l
i g Es . =
] 1 I
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[0, FIELD REPLACEABLE b ( l R&44 3 R4SO PBI
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CRSOIE o R4ES
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| 99-CHANNEL RADIDS 4501 Psel Py 41 T iogo o
R 1 -
1 i u4oI-24
1 = =
= udna | mais 100k FRCA0T
i ag1-27 uso-26
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MAX. SETTING
EF

MOD St ON/OFF,
NOTE 41 PTT/B+ FLEX FREQ SW FLEX
REF MOD l.
uzo2- czo
® 330 j’_‘

8¥de
MICROPHONE  IkHz.5mVrms TEST SIGNAL
FLEX a&-‘iEMBLY m'r MIC SELECTED
R =
l
1
¢ 7= ]
_3.3Vde ] €390 c3siTVR390 |
Esmirms 15k 5600 |
T cacE] ke |
* 0z TwAm— e840 | R4 11 me——————— 3
€453 E P
s I Rass L MICROPHONE
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EXT PTT
2 -0
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i | R404S ¥ R43D
21 o 10k 7 —— 0 BUSY
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0,390
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] @ [onm OFe
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o 27 vieT 120 10Vde Tx @) i
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10 4061
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is = 150uH o e0i-3 R
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I
= rare | o i
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TO FREQUENCY SWITCH FLEX
CONNECTOR PLUG P1

72

— e S TO VOLUME POT FLEX
a w CONNECTOR PLUG P2
w & — ~ .
2 ¢ % 0
4 bl 4 w
a w T oz~ pr} z
: 5 _"a8s8F i ¢
Se% YBGoOEZ zaz
rogd 2258558 xo uhXES +
Eggy I3iitS g8 $5858, . aacg S
w = E e - - - [ = S | ok
rEogelsiEawazan e % 2 z in
ZiEnzaaLuva ERs VIEWED FROM SIDE | XxXxiaDZOD S a
=} zZd a o Jx o (COMPONENT SIDE} uummmomossgwuos
% . H‘I| { A
A A ! 417 /4 . i
\ ? - - i : d bz,
\ ’ ' I l | © (
| Razz )
& oE i
1L
92
| I
b
2
2 |
|
|
% TWO COMPONEMNTS, CHIP CAPACITOR IS
MOUNTED ON TOP OF CHIP RESISTOR a5
PN NO | DESE |
| DTMF B+
2 OTMF 8Y
3 INT MIC
4 1]
5 COM
& INT SPKR
T UsY
8 TA
9 51G DEC
10 | TX SI6
| > T =) 8 1 = o B ox
e |w = ) =] I z r
& i 2 S |a = L)
= =
5 |- 5 S up
- =} R
=t -
\ L] # ’
TG SYNTHESIZER TO SYNTHESIZER
CONNECTOR PLUG P3 CONNECTOR PLUG P4 OL-DEPF-19280-A

VIEWED FROM SIDE |

*= COMPONENTS MOUNTED ON SI‘DE 2‘ e
VHF AND UHF CONTROLLER FLEX SCHEMATIC DIAGRAM,
COMPONENT LOCATION DIAGRAM, AND LCD ASSEMBLY
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PTT/B+ FLEX

VIEWED FROM SIDE 2 SSOZP 5303 5301

TO BATT e g
B+ GND PTT MON
TO FREQ SW. FLEX

OL-BEPF-15292-0

MICROPHONE FLEX ASSEMBLY MK1

1B+ o e, o]
3 INT MIC speaxeR &
5 SPKR COMMON T0 s
CONTROLLER
T NC LI Ll
9 NE JACK J5
10 NC
B NC
& INT SPRR EOMONEN 5 ARE NOT
4 GND FIELD REPLACEABLE
~2 8V
ESwersy,
+f ] T
= Al
- : R aaseass e it larers vy mm—-wa s iRz T
R p
O L Tt F o .
OL-BERF - 19295 -0
UNIVERSAL INTERCONNECT BOARD
FROM J7 TO P7
vOL POT > > UNIVERSAL
FLEX CONNECTOR

OL-BEPF -20418-0
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FREQUENCY SWITCH FLEX
DISPLAY RADIOS

BATTERY B+
TO SI
ON/OFF SW

52
MODE SELECT
SWITCH

INT PTT
LIGHT /SCAN PROG
MONITOR

SCAN ENABLE
N/C

PL ENABLE

TO DOWN
CONTROLLER CLK (DISPLAY)
FLEX GRN LED (BUSY)
CONNECTOR DATA (DISPLAY)
JACK JI LED COMMOMN
RED LED (TX)
GND

up

+5 VDC

HOLINOW

1ld 1INI

aND SISSWHD
(a3asnd) +8 1iva

WOTH90Ud NYIS /LHDIT

W
T0

PTT/ B+ FLEX

OL-BEPF-20937-0

FREQUENCY SWITCH FLEX
ROTARY RADIOS (EARLY VERSION)

BATTERY B+
To S|
ON/OFF SW

52
MODE SELECT
SWITCH

INT PTT
SCAN PROG
MONITOR
SCAN ENABLE
N/C

1o PL ENABLE

CONTROLLER ':EE’:( g
FLEX <

connecTor | GRNLED (Bu'g‘g

JACK: LED COMMON

RED LED (TX}

GND

HEX A

+5 VDC

HOLINOW
1ld INI

WYHI0Hd NYIS
QN9 SISSYHD
{O3sn4d) +8 Llve

Rl
TO
FTT/ B+ FLEX

OL- BEPF-18304-0
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TO
CONTROLLER
FLEX
CONNECTOR

JACK JI

VOLUME POT FLEX

THROUGH UNIVERSAL
INTERCONNECT BOARD
TO UNIVERSAL
CONNECTOR PLUG PT

N/C

EXT MIC —

EXT PTT
BUSY
VoL 3

EXT SPKR SELECT

EXT SPKR

SPKR COMMON

voLz

> RI0 51
1 VOLUME ON/OFF

cve
OPTION B+

VoL |

SW B+

+

@ - axam. A
Z-SLEr 2 2L - 1)

z OL-BEPF-19301- A

=z

=1

TO CONTROLLER FLEJXacDNNECTDﬁ JACK

FREQUENCY SWITCH FLEX
ROTARY RADIOS (LATEST VERSION)

INT PTT
SCAN PROG
MONITOR
SCAN ENABLE
N/C

PL ENABLE
HEX B

HEX D

GREEN LED (BUSY)
HEX C

LED COMMON
RED LED(TX)
GROUND

52
MODE SELECT
SWITCH

BATTERY B+
T0 51

HOLINOW

Lid LNI
QN9 SISSYHD

{o3sn4)+8 Liva m

WYHOOHd NYDS

W
0
PTT/B+ FLEX

6L— BEPF-2 Z-BIG-O

53
HEX
SWITCH

75
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NTN5596A CIRCUIT BOARD COMPONENT LOCATION DETAIL

VIEWED FROM SIDE |

TO
__MIC

FLEX

ASsY

0L-BE.PF-I93 09-8

MICROPHONE FLEX ASSEMBLY

p re(M)Q vaa toeseazoss

oL CEPF-21518-0
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NTN5040A AND NTN5395A CIRCUIT BOARDS
COMPONENT LOCATION DETAIL

VIEWED FROM SIDE |

u70s *

cro7- 10203l

C711 I R704 CR701
cns D ]
Q702 +
c724 Eﬁ

e B P e
G +D [] 1 8

A 0. [R730) RS
u702
CR702 R722 [ G £ s
35 i =)
R701] |36 25 5
J70| .
+ R706 o——SPKR+
c701 Qcm R702 U701 = & SPKR—
c I
i R0 | 10
= R711 | MIC
10> oz = it
u706 l A |5l6 ———8VDC
R i b= & c703 C704 — MIC+
R70
723 [Era) L0 7 I s——
o D ®|R731 meg
R729
5 U704 V' U703 I:l
+|cd  hRTOS 5 4| rR723
NOTE % REFER TO TABLE BELOW OL-BEPF-19314-B
KIT NO R73I U705
NTN5395A | NOTUSED | USED
NTN5040A | USED NOT USED

MICROPHONE FLEX ASSEMBLY

TO
MICROPHONE
MKTO!

TO CONTROLLER FLEX
CONNECTOR JACK J%

+

4 GND
2 BvDC

| B+
-3 MIC+

’—5 SPEKR-
1

7 NC
@ NG

(137}
2z
(=13

«
3
o
@
w
-

Proz

i1 8

CL CEPF-21516 -0
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MICROPHONE FLEX ASSEMBLY

VIEWED FROM SIDE | Jﬁ: MIC
MKBOI | ¢ suo—l

®

1 NC INT
3INT MIC

5 SPKR COMMON
7 SIGNALLING BUSY T0

9 516G DECODE —— CONTROLLER FLEX
10 TX SIGNALLING CONNECTOR JACK JS
B SIGNALLING DATA
& INT SPKR

4 GND

—2 &Y

1
A

.'_"1_'}_"?}5:

OL-CEPF-20140-0

}:[ﬂ LS601

1
i
1
1
1
1 1
1 ]
i ]
TO : Py ® Py
i
CONTROLLER |~/ ¥ VRe01 | ce1g L cerg
FLEX 1 . 82pF 330pF MKB01
CONNECTOR 4> .
J5 1 1 GND
: : E5
- 2} 5 8vDC -OE6
e SIGNALLING DATA OE4 TO
T L1 SIGNALLING BUSY OPTION
17 )y OE3 | goarD
1.\ 1 TX SIGNALLING
L 107 . QE2
' 9> SIGNAL DECODE OF
b d 63MAB1064C57-0
0102700493 TPLF-3737-A
Microphone Flex Assembly
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
CAPACITOR, Fixed:pF+5%;
50V, unless stated
C618 2113740A53 82
C619 2113740A67 330
COIL, RF: unless stated
L604,L605 2462575A01 390nH
LS601 5005155Q03 SPEAKER
MK601 ---- ASSEMBLY, Microphone
(Not field replaceable, order
assembly 0102700J93).
DIODE: See Note
VRe601 4880140L09 6.2V Zener

NOTE: For optimum performance, order replacement diodes, transistors,
and circuit modules by Motorola part number only.
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TQ MIC
MIC
MKBO1

:'E“
.

OL-CEPF-20140-0

SIGNAL DECODE

TX SIGNALLING

SIGNALLING BUSY [ To

SIGNALLING DATA [~ OPTION
GND BOARD

av

Exploded View Parts List TPLF-3811-0

ITEM MOTOROLA
NO. PART NO. DESCRIPTION
1 1505155801 COVER, Front
2 3305260Q01 NAMEPLATE
3 R KEYPAD, Single
4 | e---- KEYPAD, 3"X4"
5 | ----- BOARD, DTMF Encode/Decode
6 | e---- INSERT, Shield
7 | ee--- FELT, Speaker
8 7505564501 PAD, Microphone
9 See Note MICROPHONE
10 1405299L01 BOOT, Microphone
1 See Note SPEAKER (LS601)
12 | -e--- ADHESIVE
13 2602042402 SHIELD, PC Board
14 7505501R02 PAD, Speaker
15 See Note ASSEMBLY, Microphone Fle (MK601)
includes items 9 thru 11, 15, and 16
16 2805433R02 PLUG, 10-Pasition
17 4205167501 RETAINER, Mic/Spkr.
18 0300139444 SCREW, 2-56" x 5/32"
19 4205166501 CLAMP, Speaker
20 3205141Q01 O- Ring, Front Cover
21 1405299Q01 INSULATOR, Speaker
22 3905178501 CONTACT, Front Cover

NOTE: Refer to Microphone Flex Assembly Parts list for part number and
description.

CEPF-20141-0

MICROPHONE FLEX ASSEMBLY

SCHEMATIC DIAGRAM,

COMPONENT LOCATION DETAIL & PARTS LIST,
AND EXPLODED VIEW & PARTS LIST 3
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VIEWED FROM SIDE {

i
1
i

i im.,.,mm_m.ﬂ,.
ot )

TO EMER
SW S60]

VIA
EMER SW
FLEX

SIGNAL DECODE
Tx SIGNALLING

__ Il SERIAL BUS BUSY
SERIAL BUS DATA

OL-BEPF-20787-

+8v
l TO
| MICROPHONE
Noaa: FLEX
5 | co22 ASSEMBLY
E e
o reos| L 2" MKBOl +2.5v
7 csmf +5v +5v 100 | = 50 - R
27pF T 2] ceos © g
= Tx%opr: S0 ES4
A = |, veol 3 L3307
alo|la 3‘3354 +4 RGOI— 5U6C;:3 = SERIAL BUS DATA E40
£ ceos | o IRER SERIAL BUS BUSY E3
ww|~ O Q604
alals 4 R642 WF =|g04A o
W20 29 10k L, TX SIGNALLING EBO
ESde j -
iE +2.5V -y RE02 SIGNAL DECODE  Ei
PAS 150k o
35 VR602
= PAG L 6.2V
PAT PB@ c604 601 + 5V
37 lpopa  UBOI :DGOOpF EMERGENCY Re3l
2|3 —J E= L " SWiTCH
| 38| L, MU L o120 = = 10k
als e — +5v ro1 |19 SERIAL BUS DATA L602, 0.82uH _—
4 SERIAL BUS BUSY L603, 0.82uH
7|8 |9 \j PB2 RS
33 7 DATA IN
v PBS
¥ |0 |# 30 VPP a3 |5 CP POWER n
dd
* R630
=l YN 0.k T 2
R618 R609 8 CHIP SELECT = 14, 20, 21| UBO02 14
150K 150K 8 PB6 - EEPROM
| Pcd B4 :G CLOCK 5, 24
PD7 R633 8, 11, 14 _L 3.6
10k 19, 22, 23=
B6) B DATA OUT
BESET 31 MCU RESET
- pag | DEMOD DISABLE w625, 10k REIE
Teap |27_4_S16 DEMOD 10k
R&21 R&l2
75K IS0K 15 | oes per L +5Y
R e
; 14 1pca paI |2 s —m +5v UNLESS OTHERWISE STATED:
g RESISTANCES ARE IN OHMS (k=1000),
2505 ook b 5693 X MICROF ARADS. (uF). AND CAPACITANCES
u
13 {oes 5 FROGRAM SW. | OR GREATER ARE IN PICOFARADS (pF).
R624 RBIS
75K 150K 12
— A= PCH \"“
JJO
RBI7
= 75k
NTN54578B, N
6 COMPONENT1

S6a



VIEWED FROM SIDE 1

| SIGNAL DECODE -
| Tx siGNALLING
SERIAL BUS BUSY L?cno?uouz
| seriAL Bus DaTA i'g&é‘um
2 | eno

OL-BEPF-20787-0

+8v C606
TO O.JI:(,IF
ey fk MICROP};EEE iCGEI ENCODE/DECODE FILTER“
:—_ngzlg ASSEMBLY Tszr E .
P = 7
REOR ;E MKB 0! +2.5V = 4676(;?F;:‘ +a8v CEI6
B0 ) = +8v E6 R844 | yso4cC R648 004 7uF
> & e © 0 R656 RB47 | 470k
GND ES T IK 180k 15 .9 R649 | RE50 UB04B
Isaopl-‘_l_ 0 AN 3 4| 5k | Sk a
31 uso3| = = SERIAL BUS DATA E4 céla 16, A P L
by
Y RES SERIAL BUS BUSY E3 vecay | 470k 1 47 0pF. U604D oS L=
1 = b
_!:_ TX SIGNALLING E2 o DEMODULATOR
RE02 SIGNAL DECODE _ E! BUFFER
150k o c6l2 4 sy cel7
1uF
0.luF i +2.5v
A%
RE54 AN+ 2.5V
R63|+5V 4. Tk yubetEs RBE52
1Ok . 4. Tk
LE02, 0.82uH 4 i
L603, 0.82uH Q602 RES3|_ IMITER
P e 220k
RE630
2.7k
R633 8, 1, 14, 3, 6
10k 19, 22, 23;
—ANA-
RE625, 10k rRet6 L cezo
10k I 0.IuF R659
= > 680
+5Y
NoTES TEM REVISIONS CHART
WSS GRS STOES, T
I = '
CAPACITANCES LESS THAN | ARE STEM MO DESCHIELON UL
IN MICROFARADS (uF), AND CAPACITANCES NTN5456B |UNIT ID
| OR GREATER ARE IN PICOFARADS (pF). s 4598, DN 10 W CMERGEN Y
NTN5458B |MDC/DTMF /S INGLETONE
NTN5459B |UNIT 1D/DTMF
W/EMERGENCY
NTN6OO9A RHETM?N VBSE“EHERGENCY
N
53CBIIOBCBO-B

NTN5457B, NTN5458B, NTN5459B, AND NTN6009A/B SIGNALLING CIRCUIT BOARD
6 COMPONENT LOCATION DETAIL AND SCHEMATIC DIAGRAM
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NTN6009B SCHEMATIC DIAGRAM

P!
i
I =
» TO MIC FLEX 15,
ASSY - E6 | g
TO i
CONTROLLER |
FLEX (e
NTN6009B CONNECTOR !
FLEX ASSEMBLY R701 R702 J5 '
'8
VIEWED FROM SIDE 1 » TO UB01 :
7 PIN11 | 2
R & ) £
C P 1
soos| D 8
() HG I
. )
. TOMIC FLEX L¥
; 7 ASSY-E5

63MAB1067C40-0

i

iﬁﬂ.\ﬂ\:&n
F g

MICROPHONE FLEX ASSEMBLY

VIEWED FROM SIDE |

I N wr |
OL-BEPF-21780-0 BINT WIC SEoh [—
5 SPKR COMMON L36g]
7 SIGNALLING BUSY | 1
951G DECODE — CONTROLLER FLEX
10 TX SIGNALLING CONNECTOR JACK J5
8 SIGNALLING DATA
& INT SPKR
4 GND
—2 8Y
~ta ¢ 7
P akuE e E
r. T o ot s
4 e |,r'4h,:» - T T =ias
'S -~
L 0 A o
.és TS T e

NTN54546B, NTN5457B, NTN5458B, NTN5459B, A
M
COMPONENT LOC;
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09B SCHEMATIC DIAGRAM

P5
:’ \‘] L604,0.39uH
p TO MIC FLEX b o o
ASSY - E6 I (| L605,0.39uH LS6
Ve
TO [ £
CONTROLLER | _ |
s L 9 cels  |C6I9
CONNECTOR ' | 1 e
B2 J5 ;! @Dvaem T 82pF 7~ 330pF \I:GMKBOI
1 4}
TO UBO1 I Loes
PIN 11 t 2)' +8V oE6 | 1o
| g5 SIGNALLING DATA =l -
! 75| SIGNALLING BUSY o3 | BoaRD
i 105 | TX SIGNALLING SE2
| g5 SIGNAL DECODE or
. TOMIC FLEX L2
»  ASSY-Es

63ABI06IC22-A

B63MAB1067C40-0

MICROPHONE FLEX ASSEMBLY

VIEWED FROM SIDE | MT‘IJC e
MKEO! | mic oND

=
@

I NC

3INT MIC

5 SPKR COMMON
T SIGNALLING BUSY

9 SIG DECODE — E%NTROLLER FLEX
10 TX SIGNALLING CONNECTOR JACK JS
8 SIGNALLING DATA
& INT 5PKR

4 GND

2 8v
= -
= o i e = i
T - T 3 -4 -
— 5y %
-

1 3 ¥ <
PS5 . .-

INT e
SPKR
LS&01

— T0 ['—. U

SIGNAL DECODE
TX SIGNALLING
SIGNALLING BUSY | To
SIGNALLING DATA [~ ZLNG4ITA
GND BRD

av
E4 La

FEEN,

OL-CEPF-19132-0

NTN54546B, NTN5457B, NTN5458B, NTN5459B, AND NTN600SA/B ELECTRICAL PARTS LIST,
MICROPHONE FLEX ASSEMBLY PARTS LIST,
COMPONENT LOCATION DETAIL, AND SCHEMATIC DIAGRAM 7
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NTN 6009A Schematic Diagram

S604 P/0 FRONT COVER
Ha

R712
47 Be
R ook 4o
1 3 C706 VR701 pIcPORRONE
2 RO3 e oy ASSEMBLY
'_1\9\1}\’_“ 3 GNDy | (MK6O1)
R710
Q701 100k
_L s YAYAY:
TO
EMER SW
sstwSA
EMER SW
U701 ook FLEX
B3AB1107C41-0

VIEWED FROM SIDE 1 (COMPONENT SIDE)

TO EMER Sw seol | IRQ
TO EMER SW FLEX

GND | TO_MICROPHONE
B+ [ FLEX ASSEMBLY
MK 601

GND OL-BEPF-21351-0
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