OBANT-40

TELSON INFORMATION & COMMUNICATIONS CO,, LTD,

TEL : 82-2-B51-2780 —S(EXT 210)
FAX : §2-2-857-9583

...............

IRSTRUCTION BANUAL



OBANT-40

TELSON INFORMATION & COMMUNICATIONS CO., LTD.

TEL : BZ-2-851-2780—3EXT 21
FAX @ B2-Z-357-95K3

NT-40

TABLE OF CONTENTS

PAGE
L. PRODUCT INTRODUCTION. oot cesee e 2
20 HOW TO UISE e 2
3. GENERAL SPECIFICATIONS. ... 7
4. RECEIVER FERFORMANCE SPECIFICATIONS. ..., g
5. TRANSMITTER PERFOEMANCE SPECIFICATIONS. .............. 9
6. THEORY OF OPERATION. ... 10
7. TRANSISTOR AND IC FUNCTION. ..ot 18
B WARNING e, 19
9. PARTS LIST ... 20



OBANT-40

TELSON INFORMATION & COMMUNICATIONS CO., LTD.

TEL : B2-2-851-Z780—S(EXT 21d)
FAX | B2-2-857-9583

1. PRODUCT INTRODUCTION

THE NT-40 LMR{LAND MOBILE RADIZ OF TELSON I&C OO, LTD. 15 A SOPHISTICATED
STATE-OF-THE-ART UNIT WHICH INCORPORATES THE MODERN TECHNOLOGY
AVAILABLE IN TWO-WAY RADIO COMMUNICATIONS.

THE USE OF MICROPROCESSOR TECHNOLOGY MAKES CHANGING RADID CHARACTERIS
-TICS BUCH AR OPERATING FREQUENCIES AND SQUELCH CODES BOTH FAST AND
ECOMOMICAL, ANY COMPUTER EQUIPPEDR NT-30 DEALER CAM EASILY REPROGEAM
YOUR RADIOVE OPERATIMG CHARACTERISTICE, OR YOUR RADID CAM EE "CLOMEDR”
FROM A RADID ALREADY PROGRAMMED TO YOUR DESIRED FREQUENCIES AND CODES.
THE NT-40 LMR SATISFIES TOUGH ENVIRONMENTAL REQUIREMENTS WIILE FROVIDIMNG
COST EFFECTIVE AND RELIABLE COMMUNICATIONS.

2. HOW TO USE

21, POWER ONJOFF, VOLUME CONTROL
TURKES THE RAINC ON AND OFF AND ADJUSTS THE WOLUME LEVEL,

2.2, ROTARY CHANNEL SELECTOR SWITCH (10 CHANNELS)
SELECTS THE OPERATNG CHANNEL OR INITIATES SCAN OPERATION(ON AFPLICABLE
MODELS)

23 ACCESSORY CONNECTORPHONE JACK AND MIC JACK)

PROVIDES ACCESSIBILITY FOR COMMECTION TO REMOTE ACCESSORIES SUCH AS A
REEMOTE SPEAKER MICROPHONE.

NOTE - THE ACCESSCORY CONNECTOR PROTECTS THE ACCESSORY CONNECTOR, THIS
COVER SHOULD REMAIN IN PFLACE WHENEVER THE RADIC [5 NOT BEING USED WITH
AN ACCESS0ORY.

24, PUSH-TO-TALE(PTT) SWITCH
WHEN DEPRESSED AND HELD, ENGAGES THE TRANSMITTER AND PUTS RADIO IN THE
TRAMSMIT MODE WHEN RELEASED, THE RADID OPERATES IN THE RECEIVE MODE.
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25 MONITOR BUTTOMN
SELECTS THE MODE OF OPERATION, CARRIER SQUELCH OR TONE SQUELCH.

CASE 1 ; IN CASE OF PRESSING THE MONITOR KEY FOR LESS THAM 2 SEC, CHECK:
THE CHAMNEL IM USE SCANNING EACH CHAMMEL., THEM MONITOR OPERATION STOP
AL MONITOR KEY 15 RELEASED, THE RECEIVE MODE BEGINS,

CASE 2 ; TN CASE OF PRESSING THE MONITOR KEY FOR 2 SEC, STOPS TO TIHI
CHANNEL IN USE AND EKEEPS THE RECEIVE MODE UNTIL IDENTIFYING THE MEXT
MOMNITOR KEY, WHEN THE MONITOR KEY 15 PRESSED, THE CURRENT OQPERATION
ETOPE AND RETURMNS TO THE RECEIVE MODE.

L. ANTENNA
HELIFLEX QR WHIF WITH THREADED BASE.

L7 LED INDICATOR
A TRICOLORED LIGHT-EMITTING DIODE(LED) TNDICATES SCAN OPERATING STATUS.

28, MULTIFUNCTION LED INDICATORS
1) TRANSMIT MODE(FTT SWITCH DEFRESSED)
- COMTINUOUS RED LIGHT ; NOBRMAL TRANSMISSION
- FLASHING RED LIGHT @ LOW BATTERY

) RECEIVE MODE(PTT SWITCH NOT DEPRESSED)
- CONTINUOUS GREEN : CHANNEL MONITOR ACTIVE
-. FLASHING PINK : RECEIVING WITH TONE(CTCSS/TCS)
-. FLASHING GREEN : CHANNEL SCAN FEATURE ACTIVE

3 PCTO LMR PROGEAMMING DOWN-LOADING
- FLASHING GREEN AMD RED : DOWN-LOADING STANDBEY STATUS
-. FLASHING PINK : DHOWN-LOADING ACTIVE

4y LMRE TCr MR CLOMING
- FLASHING GREEN AND RED @ UP-LOADING STANDEY STATUS
- FLASHING FINK : DOWN-LOADING ACTIVE
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29 TIME-OUT-TIMER(TALT) (PROGRAMMARLE)

THE T.0.T FEATURE ENDS A TRANSMISSION WHICH 15 OVER SO0 501E) SECONDS
N LEMGTH. AFTER TIME OQUT, A CONTINUOUS ALERT TONE S0UNDS UNTIL THE FTT
SWITCH 15 RELEASED.

10 CHANNEL SCAN
T IMITIATE THE SCAN  FEATURE, ROTATE THE CHAWMEL SELSCTORE TO THE
LOCATION WTH THE SCAM LIST PROGEAMMED TO IT.

I} NON PARIORITY CHANNEL SCAM{NOMAL SCAMN)

I} PRIORITY CHAWNMEL SCAN

211 DEVINITION OF PRIORITY CHANNEL
- OMLY ONE PRIORITY CHANMEL,
-. PARAMETEE FORMAT 15 DESIGNATED BY FC PROGRAM,
- FRIORITY CHAMMEL IS DESIGNATED BY PO PROGRAM,
- HOME CHANNEL IS5 ALSC DESIGNATED BY PC PROGRAM.

- METHODE OF PRICEITY SCAN
FRIODRITY SCAMN [5 PROCEEDED AS FOLLOWS

CCHEL P CH | CHEZ PO | CHER L P CH | CHN |

L1 POWER SAVIMNG MODE
1) POWER SAVING MODE OPERATES BY THE FOLLOWING CONDITIONS.
- OMLY IF THE RECEIVE MODE DOES MOT HAVE THE CARRIER, POPWER SAVING
MODE 15 O, BUT, IT I8 OFF IN THE 5CAN MODE.
-. N0 CARRIER.
. POWER SAVING MODE I3 DESIGNATED BY PC PROGRAM.

Iy POWER SAVIMNG MODE STARTS AFTER 4 5EC OF THE FOLLOWING CONDITIONS
-. AFTER POWER OM.
- AFTER SELECTING THE NEW CHANMEL.,
- AFTER EMDING THE CALLSAFTER RECEIVING OR TRANSMITTING)
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2.13 PROGRAMMING INSTRUCTIONS

SET #1
1 . 450.025
12.5 NONE
2 460.025
3 450,025
25 NONE
4 460.025
5 .
6
7
g NONE NONE NONE
@) y
10

1 469.9875 12.5 NONE
2 469.9875 25 NONE
3

4

5

6

7 NONE NONE NONE
8

9

10
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3. GENERAL SPECIFICATIONS

I HOMINAL OPERATING VOLTAGE
Z. TEMPERATURE

I ANTEMNA IMPEDAMNCE

4, MICROPHONE

3, BPEAKER IMPEDANCE
AUDID QUTPUT & THD 10%

&, FREQUEMCY CONTROL

1. FREQUENCY OF OPERATION

8. PERFORMANCE BEANDWIDTH
49, FREQUENCY TOLERAMNCE AND STABILITY
10, DUTY CYCLE

11. HIGH HUMIDMTY

12, VIBRATION STABILITY
I3, SHOCE STATBILITY
4. CHANNEL CAPABRILITY

15 CURRENT DEAIN

16 BIZE(H < W L)

17, WEIGHT

18. CHANMEL (SPACING CAPABILITY)

]:I

TEL : §2-2-851-2780—S(EXT 210
EaX o 8228570583 I

T.2W DO (NI-CD BATTERY 800mA)
-300 TO 60T

RLIEN

COMNDENSER MICROPHONE

Bt
450mW

FRE(}. SYNTHESIZED WITH
E'PROM PROGRAMMING

LW 450.025MH=

BT AG0 0250 T2

HIGH — 460.9875MH:
200

=2 5PFM

SERX) 5%TX) S0%(STIBY)

g5% @0 PER EIA
ElA RE-152-B SEC13

EIA RE-132-B SEC.14

ElA RS-152-B SEC1S

10 CHANMELS
STAMDEY S0
RECEIVE 200maA
TRANSMIT 1200mA,

FS(H) X 63.5(W) 133L) IN mm ]
650 WITH BATTERY

AMY MULTIFLE OF 12.5KHz OR 235KH:
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4. RECEIVER PERFORMANCE SPECIFICATIONS

L. SEMSITIVITY

2. SOUELCH SENSITIVITY

3 MQUELCH BLOCKING

4. RECEIVE ATTACK TIME

3, RECEIVE CLOSING TIME

G BIGMAL DISPLACEMENT BANDWIDTH

7. ADJACENT CHANNEL SEMSITIVITY

B, SPURIOUS RESPOMEE REJECTION

%, INTERMODULATION REIECTION

10, OFFSET CHANNEL SELECTIVITY

1. AUDIQ FREQUENCY RESPONSE

12 HUM & MOISE

12dB SIMAD 035440 & 300

& - 1ZdB SIMAD

DETECTABLE

150mz MAX (WITH TONE QFTION)

200 MAX,

MORE THAN 12KHz

B0dB MIN. (T0dB)

S0dB MIN. {7048}

Gl MIN,

185 MIN. (REFER TO RS-119)

PER ElA

40dB MIN.
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5. TRANSMITTER PERFORMANCE SPECIFICATIONS

1. RF POAWER QUTPUT

2, FFURIOUS & HARMOMNIC EMISS&DN
2. FM HUM £ NOIEE

4, AUDID FREQUENCY RESPONSE

5. AUDIO FREQUENCY DISTORTION

6. ADJACENT CHANMEL FOWER RATIO

PWan

G0dBR MIN,

34dB MIN. {(40dB CCITT)

FER EIA

5% MAX.

TOAR MIN.
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6. THEORY OF OPERATION

6.1 FREQUENCY GENERATION CIRCUITRY

THE FREQUENCY GENERATION CIRCUITREY IS5 COMPOSED OF THE SYNTHESIZER [IC
(U103 AND THE VOO THE BLOCK DIAGRAM ILLUSTRATES THE INTERCONNECT AND
SUPPFORT CIRCUITRY USED IN THE DESIGMN. REFER T THE 2CHEMATIC FOR REFERENCE
DESIGHNATOR,

THE SUPPLY FOR THE SYNTHESIZER 15 REGULATED 5 VOLTS WHICH ALSO SERVES THE
REST OF THE RADIZ IN ADDITION TO THE VOO, THE SYNTHESIZER MUST INTERFACE
WITH THE LOGIC AND AF FILTER CIRCUITRY. PROGEAMMING FOR THE SYNTHESIZER 15
ACCOMPLISHED THROUGH THE CLOCEK, DATA AND ENABLE SIGNALS (PIN 8, 10 AND 11)
FROM THE MICROPROCESSOR U200,

A SERTAL DATA IS SENT WHENEVER THE SYNTHESIZER 15 PROGRAMMED, A 5 VOLTS
BiC SIGWAL FROM PIN 7 INIMCATES TO THE MICROPROCESSOR THAT THE SYNTHESEZER
[5 LOCKED. WHILE UNLOCK 15 INDICATED BY A LOW VOLTAGE ON THIS PIM. THE
AUDID BIGNAL FROM THE AF FILTER [5 MODULATED BY THE VARICAP DIODE D107 OF
WO

6.1.1 PLL FREQUENCY SYNTHESIZER

THE Utd3 PLL IC INCLUDES ALL THE FUNCTIONS 3UCH A% THE PHASE COMPARATOR,
THE PROGEAMMARBLE DIVIDER, THE LOCK DETECTOR, AND REFERENCE OSCILLATOR.
THE SYNTHESIZER USES A 144 MHz CRYSTAL (Ul04) TO FROVIDE THE REFERENCE
FREQUENCY FOR THE SYSTEM., THE OTHER REFEREMCE OSCILLATOR COMPONENTS
EXTERNAL TO THE IC (Ul03) ARE VRS, RI43, R146, AND RI47. THE 4.4 MHz SIGNAL 15
DIVIDED INTD THE RF SIGMAL FROM THE VOO

THE CHARGE PUMP CIRCUIT AND LOOP FILTER, COMPRISED OF 0i0a, Q107 AND C178,
CI79, CIE0, RISE, R139, R140, R14l, PROVIDE THE NECESSARY DC STEERING VOLTAGE
FOR THE VOO A5 WELL AS FILTERING OF SPURIOUS SIGNALS FROM THE PHASE
DETECTOR. THE PRE-SCALER FOR THE LOOP IS INTERMAL TO U3 WITH THE VALUE
DETERMINED BY THE FREQUENCY BAND OF OPERATION,

THE TCEO{144MHz) 15 THE TEMPERATURE COMPEMSATION CIRCUIT TO MAINTAIN THE
FREQUENCY  WITHIN THE ALLOWABLE ERROR RANGE EVEN UNDER A LOW
TEMPERATURE OQF 307,

s s
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6.1.2 VCO

THE WVCO I8 OSCILLATED BY THE CONTROL WOLTAGES SUPPLIED FROM THE
SYNTHESIZER(UI03) AND CONSISTS OF THE COLPITTS OSCILLATOR OF THE QIOSERX)
AND Q110{TX).

THE OFERATION OF RX AND TX IS SELECTED BY 55V SWITCH TR{Q121, Q122) AND THE
VOO OSCILLATES FROM 450000MHz TO 470000MHz BY CONTROL VOLTAGE(].2~35.4%)
GEMERATED FROM THE SYNTHESEZER, THE BRX VOO OSCILLATES FROM 428.600MHz TO
448.6MHz BY CONTROL VOLTAGE(L.2Z~ 5.4V,

IN THE TRANSMIT MODE, THE VOO IS OSCILLATED BY THE COLPITTS OSCILLATOR,
WHICH CONSISTS OF QLI0, C196, €197, CI98, VO, €199, ©201, 202, LiZ3, D106 AND
DT,

C191 AND D107 MODULATE THE VOICE SIGNALS PROCESSEDR FROM THE AF BOARD.
THE PASSIVE FILTER, WHICH CONSISTS OF 205 L95, C206, AND CHM, STABLY
MAINTAINS THE VOLTAGE TO BE SUPPLIED INTO THE TX VOO,

N THE RECEIVE MODE, THE VOO IS OSCILLATED BY THE COLPITTS OSCILLATOR,
WHICH CONSIETS OF 108, C185, C185, VCI, CI87, C189, CI90, L122 AND DI0S,

THE ACTIVE FILTER, WHICH CONSISTS OF 0109, R159, RI60, C194, AND 193, STABLY
MAINTAINS THE VOLTAGE TO BE SUPPLIED [NTO THE EX VOO, THE Q112 AND
PERIPHERAL COMPONENTS AMPLIFY AN RF CARRIER OSCILLATED FROM TX AND RX
YOO, MAINTAIN 0dBm OUTPUT LEVEL AND REJECT THE EFFECTS OF REVERSE POWER
CONNECTED TO OUTPUT TERMINAL.

S

6.1.3 TX DRIVE

N ORDER TO MAINTAIN THE SUFFICIENT OUTPUT OF RF POWER, THE TX DRIVE STAGE
AMPLIFIES 300wmW, IT IS COMPOSED OF Q114, QI15, L128 L129, L96, LI30, L131, L132, ;!
C220, C224, C225, C230 AND €231,

6.1.4 TX MODULE
THE TX MODULE WHICH IS COMPOSED OF Q89, 235, C236, L134 AND L1335, FINALLY
AMPLIFIES THE RE CARRIER. IT AMPLIFIES 300mW ORTAINED FROM TX DRIVE TO IW, e
THE VOLTAGE OF TX MODULE IS SUPPLIED FROM BATTERY AFTER BEING STABILIZED it
BY 243, C245, C241, AND €239, |
THE L104 NOT OMLY SUPPLIES A VOLTAGE BUT ALSO REMOVES THE SPURIOUS
RADIATIONS.

_1|:|_
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6.1.5 ANTENNA SWITCH

THE ANTENNA SWITCH 1S COMPOSED OF SWITCHING PART AND LOW PASS FILTER,
THE FORMER SELECTS TX CARRIER OR RX SIGNAL AND THE LATTER REMOVES THE
SPURIOUS RADIATION IN TRANSMIT MODE.

THE TX/RX SWITCHING 15 ACCOMPLISHED WITH THE PIN DIODE D101 AND D102,

TN TRANSMIT MODE, 5.5 18 APPLIED TO L104, D100 AND D101 1S ON, THE RF CARRIER
TO BE RECEIVED 1S BLOCKED BY THEM, AND THEN AN RF CARRIER PASSED BY LOW
PASS FILTER RADIATES THROUGH AN ANTENMA

IN RECEIVE MODE, AS THE SUPPLY VOLTAGE IS NOT APPLIED TO PIN DIODES, TX 15
OPEN, THEN THE RF CARRIER TO BE RECEIVED IS APPLIED.

| A LOW PASS FILTER USES 35rd ORDER LPF IN ORDER TO REMOVE THE SPURIOUS
f RADIATIONS.

| IN TRANSMIT MODE, THE INSERTIOM LOSS IS LESS THAN 148, WHEREAS IN RECEIVE
& MODE, THE INSERTION LOSS 1S LESS THAN 1.2dB.

_ll_
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6.2 RECEIVER

THE RECEIVER OF THE NT-40 CONSISTS OF 4 MAJOR BLOCKS EACH : FRONT-END, RF
MINER, ZLAMHz IF AMD IF IC

62,1 FRONT-END

FRONT-END SELECTS AND AMPLIFIES THE SIGNALS OF WANTED BAND AMONG RF
SIGNALS EXISTING IN THE FREE SPACE. IT CONSISTS OF THE FILTER AND LNA{LOW

NOISE AMPLIFIER).
THE FILTER 15 COMPOSED OF TWO PART, ONE IS 2nd ORDER HELICAIL FILTER BEFORE

AN LNA AND THE OTHER IS 1u ORDER HELICAL FILTER AFTER AN LNA, AND SELECTS
THE BANDS BETWEEN 450MHz AND 470MHz,
ESPECIALLY THE BILATERAL DIODE D103 BLOCKS FOR LNA TO BE BROKEN OR

SATURATED BY LIMITING THE CRITICAL RF SIGMALS FROM AN ANTENNA.
THE GAIN OF AN LNA(QIOH IS 138, AMPLIFIES THE SIGNALS MAXIMALLY, AND HAS

THE MINIMUM NOISE FIGURE.
#.2.2 MIXER

THE MIXER WHICH 1S USED FET{QI0I), GENEEATE THE FIRST IF ZL4MH=z BY MIXING
THE RF CARRIER SIGNAL AND LOCAL SIGHNAL FROM THE SYNTHESIEER. ITS
FREQUEMCY 15 Fr = Fer & Frocai.

6.2.3 LOCAL DRIVE

[T SUPPLIES 4286MHz—4486MH: GENERATED FROM THE SYNTHESIZER INTO MIXER,
AND BLOCKS TO AFFECT THE UNWANTED FREQUENCY GENERATED IN MIXING TO THE
VOO, IT 185 COMPOSED OF THE BUFFER{(N13), PERIPHERAL CAFPACITORS  AND
RESISTORS. THE SIGMALS TO BE BUFFEREDR MaXIMALLY LIMIT THE SPURIOUE BY
USRING 2dB RESISTOR PAD AND 1st ORDER LOW PASS FILTER.

6.2.4 CRYSTAL FILTER AND IF AMP
THE CRYSTAL FILTER CONSISTS OF A PAIR OF F2 AND F3, ITS PASS BAND WIDTH IS L

[0kHz FOR 125kHz AND 25kHz ITS RIPFLE 15 LESS THAN 1dB AND INSERTION LOSS 15

A,
THE TF AMP AMPLIFIES THE FREQUENCY SELECTED BY THE CRYSTAL FILTER AND

l'-E_
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CONSISTS OF Q102 AND PERIPHERAL RESISTORS AND CAPACITORE.
THE GAIN OF AN [F AMFP 15 20dE AND THE DISSIPATED CURRENT IS LESS THAN SmA.

6.2.5 IF IC

THE TF ICUI02) CONSISTS OF THE 2nd MIKER, CERAMIC FILTER, PARALLEL LCR
QUADRATURE TANK COIL, AND NOISE SQUELCH,
THE Znd MIXER GENERATE THE SECOND IF 455kHz BY MIXING THE FIRST IF 214MH:z
AND LOCAL FREQUENCY 20.945MHz{X100). THEN THIS SIGNAL DECIDES THE ACR
(ADJACENT CHANNEL REJECTION) IN PASSING CERAMIC FILTER(F4). THE PARALLEL LCR
QUADRATURE TANK COIUT3) AND DAMPING RESISTOR(RIO®) OPERATE WITH A
QUADRATURE CIRCUITRY, AND ENABLE THE RECOVERED AUDIO BY 90" PHASE
SHIFTING IF CENTER FREQUENCY. THE DAMPING RESISTOR DETERMINES THE PEAK
SEPARATION OF THE DETECTOR AND 15 SOMEWHAT CRITICAL.

& WHEN THE WANTED SIGNAL IS NOT DETECTED, THE NOISE SQUELCH CIRCUTTRY
BLOCKS THE AUDIO BY USING THE DETECTED NOISE OF RECEIVER.
THE NOISE FILTER CONSISTS OF C159, CI50, C161, 162, L91 AND L92, CONTROLS Q104,
DI04, QI03 BY SENSING THE FREQUENCY OF ($kHz TO 30kHz. THEMN THE NOISE
SOUELCH SIGNAL 1S INDICATED TO MPUUZON P20

w 13 =
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.3 LOGIC PART ;
5
;
THE LOGIC 18 COMPOSED OF THE MPUMICROPROCESSOR UNIT) TO CONTROL ALL THE :
FUNCTIONS OF NT-40, MICROPHONE AMPLIFIER, ANALOG SWITCH, 300Hz HIGH PASS
FILTER, ALCIAUTOMATIC LEVEL CONTROL} CIRCUIT, IDCINSTANTANEOUS DEVIATION i

CONTROL) CIRCUIT, 3kH: LOW PASS FILTER, LOW PASS FILTER LESS THAN 230.3Hz,

TONE DATA DETECTOR, AUDID AMP, AND TONE GENERATION AND 50 FORTH. )
bl
6.3.1 MPUMICROPROCESSOR UNIT) 8
THE MPUU200) 15 THE HIGH SPEED AND HIGH PERFORMAMNCE $BIT SINGLE CHIP !
MICROCOMPUTER. THE MPU CONTAIN ©PFU CORE, SKBYTE ROM, 236KBYTE RAM, e
INFUT/OUTPUT PORTS, AN A/D CONVERTER, 51X MULTIFUNCTION TIMER/COUNTERS, i

TWO SERIAL INTERFACES, AND TWO CLOCK GEMERATORS OM A CHIP,

MPU PORT ASSIGNMENT ;

FORT | nepmeriion | FUNCTION . 02 PORT | oo FUNCTION ;
PO FLL LOCK DETECTOR P4 MO CONNECTION :
Pl SERIAL TRATA OUTPLT P41 EXT PTT CONTORL T
.2 N0 CONNECTION Pa.2 NO CONMECTION R
PO 50,5 N0 CONNECTION - P43 MO CONNECTION ;
L4 CALL TONE GENERATOR P44 125258 Hz SELECT CONTROL i
PS5 CALL TONE GENERATOR P45 NO CONNECTION it
i P06 CALL TONE GENERATOR Pds DEVIATION CONTROL :
i FLT CALL TONE GENERATOR P47 N CONNECTION |
3 i il
{ 1.0 MO CONNECTION B
L1 SFEAKER MUTE Pa.0 MONITOR KEY
Pz TONE DETECTOR 5.l FTT KEY
Pl P1.4 U201-C CONTROL Ps P52 MSELP CLOCK GENERATOR
#1.3 U201-B CONTROL P53 EX POWER CONTROL
P16 L20L-A CONTROL P54 NO CONNECTION
P17 N CONNECTION
! P CH SWITCH SELECTION 3
i Fh.1 R i
Pi.2 g
F2.4) SQUELCH I pes . §
P2 P11 N CONNECTION P& | ' : !
. phd EPROM DATA OUTPUT -
F22 | NG CONNECTION . PAS EFROM DATA INPUT ;
. FEB EPROM CLOCK :
| A7 E'FROM CHIP SELECTOR Biei
P30 RED LI : P7.0 TONE BATA GENERATOR i3
Fil MO CONNECTICN : 7.0 ) i
% P32 GREEN 1ED pP7.2 - By
- Fi3 MO CONNECTION - P13 . EhE
Pid TR PONWER CONTROL FT.4 FLI. EMNARBLE i
P35 MO CONNECTICN P75 PLL DATA i FEEAIE
i PG MO CONNECTION 3 A PLL CLOCK - 8
| Fi7 MO CONNECTION ; P17 LOW BATTERY DETECTOR | i
3
i
- 14 - iy
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6.3.2 MIC AMP

THE MIC AMF 15 THE AMPLIFIER WHICH AMPLIFIES THE MICROPHONE GAIN(66dB) BY
LUSING OF AMP U248, R342, AND EM3

6.3.3 ANALOG SWITCH

ANALOG SWITCH U2 CONTROLS THE FLOW OF EACH SIGNAL, AND OPERATES AS
THE FOLLOWING TARLE

SELECTION GUIDE OF AUDIO FILTER(U20I CONTROL)

o | st v | mie _nsn | A
) &Hﬂ'ﬁ[ﬂ' 1 A E
@ RESLE IS Aunxmcrms I I 1
e f'-'-'ri.c':t': J.unlbm:s
R M,FI'_‘!-IEI' 0 * "
x-"-' T
i ﬁﬂﬁIﬁ*—DﬂB

6.3.4 HIGH PASS FILTER

THE HIGH PASS FILTER PASSES THE VOICE SIGNALS OF 300Hz ABOVE, AND REIECTS
SUBAUDMELE SIGNALICTCSS AND DS TO BE AMPLIFIED AT AUDID AMP

THE HIGH PASS FILTER CONSISTS OF THE &h HPF OF 17202a, UZ02ZE, U202C AND THE dih
CHEBYSHEY HPF OF UZ0ID. THE FILTER GIVES 20dB OF THE REIECTION BETWEEN
2Z50Hz AMD 2HHz

6.3.5 ALC, IDC, LOW PASS FILTER AND DATA DETECTOR

THE ALCIAUTOMATIC LEVEL CONTROL) CIRCUIT AND IDC(INSTANTANEQUS DEVIATION
CONTROL) CIRCUIT 15 COMPOSED OF U203A, U030, R320, R323, BR324, R3S, R326, VRO
AND ©325, THESE CIRCUITS PREVENTS SIGNALS FROM AMPLIFYING WHEN A SIGNAL
@ GREATER THAN REFERENCE LEVEL ENTERS. THE ALC AND IDC HAS THE DC 19V
REFERENCE VOLTAGE, AMPLIFIES THE LEVEL FROM 0 TO 3.8V, AND SATURATES THE
SIGNALS MORE THAN 318V TO KEEP THE CONSTANT LEVEL.
132, B330 AND R328 HAS THE FUNCTION OF KEEPING THE CONSTANT DEVIATION FOR
EACH CHANNEL.

= 15 -
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THE LOW PASS FILTER CONSISTS OF THE 6th BUTTERWORTH LPF(U205) 15 DESIGNED TO
FASS THE FREQUENCY LESE THAN 234.1Hz

THIS FILTER I5 USED T TRANSMIT OR RECEIVE THE CTCSS/DCS TONES.

THE DATA DETECTOR DETECTS THE ANALCKG SIGMNAL OF RECEIVED CTCSS OR DCS,
LETS THE MPU IDENTIFY, AND CONSISTS OF 1207R, R357, RI6G0, B350, R3I5E, CI62, 363
AN C364,

6.3.6 AUDIO AMP AND TONE GENERATION

THE AUDID AMP AMFLIFIES AN AUDIO SIGNAL FOR A USER TO LISTEN TO THE VOICE,
ALSD AMPLIFIES AN BEEP TONE OF EACH FUNCTION. IT 1S COMPOSED OF THE
VOLUME SWITCH, MUTE CIRCUITRY(Q134, (135}, AND AUDID AMP{U208).

THE TONE GENERATION USES THE FOUR PORTS OF MPU, GEMERATES THE TONES WITH
THE DISTRIBUTED VALUE OF RESISTORS, AND CONSISTS OF R40L, R402, R403, R404 AND
R,

6.3.7 PTT KEY AND MONITOR KEY

THE PTT KEY [3 COMPOSED OF 5W2, R3] AND C346. WHEN THE PTT [5 PRESSED, THE
WOLTAGE TO FLOW THROUGH R341 LETS BE GROUNDED AND THEW “L® SIGNAL 15
SENT 10 MPLLISO0} P5.L

THE MOMNITOR EKEY IS USEDR TO KEMOW IF ONE'S CHANNEL I35 USED OR NOT, AND
CONSISTS OF 5W1, C394, (397 AND R385. WHEN THE MONITOR KEY IS PRESSED, “H"
LEVEL I5 CHANGED TO "L7, AND THEN "L* SIGMAL 18 SENT T MPU P50

635 MULTIFUNCTION LED INDICATORS

THE LETHLEDRSOE) HAS TWO COLORS, AND THE QFERATING COLORS ARE AS FOLLOWSE,

1y TRANSMIT MODEPTT SWITCH DEPRESSED)
- CONTINUOUS RED LIGHT @ NORMAL TEANSMISSION
-. FLASHING RED LIGHT @ LOW BATTERY
Iy RECEIVE MODEPTT SWITCH NOT DEPRESSED AND CARRIER IM)
- CONTINUOUS GREEN @ NORMAL RECEPTION
- FLASHING PINK  RECEPTION MODE WITH TONE OPTION
- FLASHING GREEN : CHANNEL SCAN FEATURE ACTIVE
3 PCOTO LME PROGEANM DOWHN-LOADIMNG
. FLASHING GREEN AND RED : DOWN-LOADING STANDBY STATUS
- FLABHIMG PINE @ DOWHN-LOADING ACTIVE

_lﬁ_
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TELSON INFORMATION & COMMUNICATIONS CO.,, LTD.

TEL : §2-2-851-2780—5(EXT 210}
FAX ; 82-2.857-9583

7. TRANSISTOR AND IC FUNCTION

SYMBO, TYPE NUMBER MODE FUNCTION
QI  AT3033 R LOW NOISE AMP
QI RAF%ss RN RF MIXER
Q02 15C4226 RX IF AMFLIFIER -
DL0% FTCARTS BX NOISE SQUELCH CONTROL -
Q1K KTU3E75 RX NOISE SQUELCH CONTROL
Q126 KRCII3S RX NOISE SQUELCH CONTROL
Q127 KRCIE3S BX | NOISE SQUELCH CONTROL
Q103 KTAlSs | RXTX LOCK DETECTOR
Q106 KTAIHM RX/TX PLL CHARGE PUMP
Q107 KTC3875 RX/TX FLL CHARGE FUMF
Q108 28CA226 BX ®X VCO OSCILLATOR
Q109 KTALSH [ RX VOO VOLTAGE ACTIVE FILTER )
Q110 2SCAZ6 TX ] MEveo oscllator
Qu12 28CA225 ORNTX RNTX VOO BUFFER
% C oIS | rscans RX RX LOCAL BUFTER
Qila 2RCII6 TX TX DRIVER BUFFER
QI15 BFG35 TX TX _DRIVE AMFLIFIER
e MEF9363 T™ TX RF FINAL AMPLIFIER
QU6 KRAZMS TX TX AMFP SUFFLY VOLTAGE ONJOFF CONTROL
QIS KRCLI3S TX TX AMP SUPPLY VOLTAGE ON/OFF CONTROL
QL0 KRAZ24S TX EXT FTT CONTROL B
Q121 KRAZZS TX TX VOLTAGE SWITCHING
Qlz2 KRAIZS RX RX VOLTAGE SWITCHING
G131 KRCLI3S TX 12.5/25kHz MODULATION CONTROL
[FER KRCL13S TX MAX DEVIATION STAHILITY CONTROL
L s RRAZZS I MICROFHONE MITTE CONTROL '
134 KRCIA% BX ALIRICY MUTE CONTROL
Q135 KTALS0S X AUDIO MUTE CONTROL
Uiz MC3361BLY RX IF IC
L1 MALS AR RXTX PLIL. IC
L1104 14.4MHz 050 RXTX TCXO MODULE
Ulns TH 11455 RXTX REGULATOR IC {DC S.5V) )
U106 TE11450 T REGULATOR 1C {DC 8Y)
U200 TMFETCE41 RYTX | MPUIC
Lz NI Las3 ROTX | AUDID ANALDG SWITCH
L0z NIM324 RYTX  AUDIO HIGH PASS FILTER
1203 NIM3Z4 TX _ ALC, IDC, SPLATTER FILTER
_____ =T CMIMEA RXTX | AUDIO BUFFER AND HIGH PASS FILTER
L1205 MEFLP RNTX TONE FILTER [C
1205 HIM3E6 [ AUDIO PFOWER AMP
) S GLIVAD RX | TONE DATA DEIECTOR
U2l 9364 RNTX E‘PROM
uzll TK 11450 RXTX REGULATOR IC (DC 5V)
1212 TCASEEF TX ALDIC ANALOG SWITCH

- 17 -
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TEL : 82-2-851-2780-5[EXT 2100
FAX @ B2-2-357-0583

WARNING

- You muost not make, or have made, any intermal meodificatdon to an B
NT-4} umit. Any intemal modification cancels the FOC  certification and
'@ voids your aothority 1o operate the unit in the NT-40.

- You may not  aach  any  antenma, power  amplifier, or  other
apparatus to an NT-40 unit that has not been FCC certified as pant of that
NT-40 unit. There are no exceptions to this mile and attaching any such
apparatus  to & NT-40 unit canccls the FCC  centification and  voids
everyona™s authority 0 operate the unit in the NT-40.

_18_
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TELSON INFORMATION & COMMUNICATIONS CO., LTD.

9. PARTSLIST

[PITT TN

TEL : $2-2-851-2780—5(EXT 210}

FAX © 32-2.837-9383

R T TR i o

MNAME & DESCRIFTION

ITEM REF. NO. 'TY | MAKER E
1| TANTALUM CAP. ; 10uF/16Y C175,314,335,342,568 371 404 SPRAGUE |
2 | TANTALUM CAP. ; 220563V ::‘;:D,lﬂ,lgl?m,ﬂiﬁ?,ﬂg,zﬂﬂ, SPRAGUE
3 TANTALUM CAP. - 4TuFf10V 165,230 SPRAGLE
s : TANTALUM CAP. ; 33uF/16V C174,178 SPRAGUE
5 | TANTALUM CAP. ; 4.TuF/I6V 232 . BPRAGUE
& | TANTALUM CAP. ; 68uF/10V 243 SPRAGUE
7 | TANTALUM CAP. ; 0.1uF/35V 361,365,383 SPRAGUE
§ | TANTALUM CAP. : 100uEf6.3V 374 SPRAGUE
3 | TANTALUM CAP. . 1uF/i6V 363 SPRAGUE
. C115,116,123,137,171,188,200,
3 208,212,221,223,227, 226,245,337,
{ 10 | CHIP CERAMIC CAF. ; 0.001uF 346,356,450,246,100,151,234,376, MURATA
..... o o 380,386,307, 308, 399 400,401
| 11| CHIP CERAMIC CAP. ; 12pF clis7 MURATA
12 | CHIP CERAMIC CAP, ; 4pF C134,186 MURATA
13 | CHIP CERAMIC CAP. ; SpF C190,202 MURATA
14 | CHIPF CERAMIC CAP. ; 66pF 143 MURATA
15 | CHIP CERAMIC CAP. ; 3pF C108,110,133,210 MURATA
16 | CHIP CERAMIC CAP. ; 22jF CH2,118,121 MURATA
| 122,146,168, 179, 180,192,205, 206,
207 258 313,358, 144,147 148
17 | CHIP CERAMIC CAP. ; 0.1uF 152?3?22&3&23@3145@ MURATA
341,366,368,372,385.405
15 | CHIP CERAMIC CAP. - 15pF C230 MURATA
19| CHIP CERAMIC CAF. : 0.5pF C197,102 MURATA
20| CHIF CERAMIC CAP. : 7.5pF 196,199 MURATA
o o e 1o e A
22| CHIP CERAMIC CAF, ; 0.022uF Clsa MURATA
23| CHIP CERAMIC CAP, ; 47pF CH1L,107,155,237 ; MURATA

_lg_
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TELSON INFORMATION & COMMUNICATIONS CO., LTD.

TEL : $2-2-851-2780-5(EXT 210
FAX : B2.2-8537-9383

ITEM NAME & DESCRIPTION REF, NO. O'TY | MAKER
24 | CHIP CERAMIC CAP. ; 0.0820F Cl56 MURATA
35 | CHIP CERAMIC CAP. ; 220pF C187 MURATA
36 | CHIF CERAMIC CAF. ; S600pF C64 MURATA
27 | CHIP CERAMIC CAP. ; 3300pF CIST.CL62 : MURATA
28 CHIP CERAMIC CAP. ; 4700pF | c1e3 MURATA

4 C167,305,307,308,511,312,316,317,
20 | CHIP CERAMIC CAP. : 0.04TuF 318,319,360,303,304,343, 344,345, MURATA
' 347348 '
30 | CHIP CERAMIC CAP, ; 2700pF 166331 MURATA
31| CHIF CERAMIC CAP. : 2pF C170,198 MURATA |
32 | CHIP CERAMIC CAP. ; 9pF £201,105 MURATA
& 33 | CHIP CERAMIC CAP. ; 4700pF C163 MURATA
14| CHIP CERAMIC CAP. © IpF c1m - N MURATA
35 | CHIF CERAMIC CAP. ; 27pF C381,382 MURATA i
36 | CHIF CERAMIC CAP. ; 10pF C109,185,189 209213 MURATA
C172,177,259,260,309,336,377.261,
37 | CHIP CERAMIC CAP. ; 470pF 25251 33 335 350 MURATA
3 | CHIP CERAMIC CAP, ; 1uF 176,321,367 MURATA
3% | CHIF CERAMIC CAP. ; S6pF 325,340 MURATA
s | CHIP CERAMIC CAP. - 0.015uF caze MURATA
41 CHIF CERAMIC CAP. ; lm]:lF 327 MURATA
42 | CHIP CERAMIC CAP. ; 820pF C328 MURATA
43 | CHIF CERAMIC CAP. : 270pF a3z MURATA

T wt | CHIP CERAMIC CAP. © 100F C138,21 1,292,726, 241,384, 306,451, R

| - 153,158,159,349, 370,387 403 407

| 45 | CHIP CERAMIC CAP. | 2200F c130 MURATA
6 | CHIF CERAMIC CAP. ; 0.0S6uF Ca73 ‘ MURATA
47 | CHIP CERAMIC CAP. - 6pF o622 MURATA

iR 48 CHIP CERAMIC CAP. ; 680F 160,355,359 MURATA
49 | CHIP CERAMIC CAP. : 56nF ciet MURATA
S0 | CHIP CERAMIC CAF. : 16pF | C248 MIURATA




OBANT-40
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@

TEL @ 82-2-85[-Z780—3EXT 210}
FAX - §2-2-857-9583

ITEM NAME & DESCRIPTION REF. MO, OTY  MAKER |
S1 | CHIP CERAMIC CAP. : 13pF 103,104 - MURATA
| 52 | CHIP CERAMIC CAP. ; 3.3pF 105 MURATA
53 | CHIP CERAMIC CAP. ; 39pF C142 MURATA
84 CIHIP CERAMIC CAP, ; Spr clsazeaml | MURATA
55 | TRIMMER CAP. ; 6pF VL2 ' MURATS
56 FIN DMODE ; MMBYVI40] Do oz MOTOROLA
57 | CHIP DIODE ; KDS226 D103 _ KEC
58 | CHIP DIODE ; KDS193 204,104,206 KEC
59 | VARICAP DIODE ; HVU3S6 105,106 HITACHI
60 | VARICAP DIODE ; KDVIS4C D107 . KEC
€ 61 | PIN DIODE ; KDV1T5 piw ) KEC
62 | CHIP DIODE ; KDSI81 D201 KEC
83 | TVS DIODE ; SM12 D202 | SEMTECH
54 | CERAMIC FILITER ; CFWM4SSG F3 MURATA i
© &5 BAW FILTER ; 455MHz (= 5MHz) Fl KEC
66 | SPRIGN COIL ; 15nll L105,106 LS
&7 | CHIP COLL ; 4.7ull L99,120,121,125 SAMSUNG
65 | CHIP COIL ; 82uH Lan; TOKO
69 CHIF COIL ; 10 1.200,35,202 MURATA
70 CHIP COIL ; 1uH L107 SAMSUNG
71 CHIP COL ; 12nll L10% TOKO
77 | CHIP COIL - 120 L104 ToRG
73 | CHIP COML ; BEH ' 122,123 MURATA
74 | CHIP QOIL ; 22nH L124,129 TOKO
75 | CHIP COIL ; [00nH Lo TOKO
76 | CHIF COIL ; 270H L126,127 TOKO
i ;77 | CHIP COLL : 470H | L1 __TOKO
7% | CHIP COIL ; 150H LIOS - TOKO
| 79 | CHIF COML ; 8.20H L131 - TOKO
| 80 | SPRING COIL ; 3nH v L | s |
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TEL : 82-2-B31-2780-3(EXT 210
FAX : 82-2-B57-9383

ITEM NAME & DESCRIFTION "' REF. N0k 'TY | MAKER
81| CONDENSER MIC ; CMP-66 M1 BSE
§2 | LED LEDS01 HP
43 | SPEAKER Schm 5Pl KYRIN
84 | RF SITRANSISTOR ; BFG3S 0115 | pHILIPS
85 MOS FET ; BFugs Q101 PHILIPS
86  RE SITRANSISTOR ; 2504226 Q102,108,110,112,113 NEC
#7 | CHIP SLTRANSISTOR : KTCISTS Q107,103,104 KEC
4% | HF SLTRANSISTOR - 25C3356 Qe NEC
89 RF SI-TRANSISTOR : AT31033 Q100 HF
90 | SWITCHING TRANSISTOR ; KRCII3S | QI18,126,127,132,131,134 KEC
@ 91 | SWITCHING TRANSISTOR : KRAZMS | Q116,120,133,121,122 KEC
© 92 | CHIP SI-TRANSISTOR ; KTAL505 Q135 KEC |
93 | CHIP SLTRANSISTOR : KTALS04 Q105,106,109 KEC
94 | CHIP RESISTOR - 1.Sohm R11 Bl  ROHM
95 | CHIP RESISTOR : 6.8Kohm R313342365 ROHM
RO7,134,137,145, 125, 156,157,162,
% | CHIP RESISTOR ; 10Kolm 163,168,176,118,351 381 ROHM
RO3,130,131,132, 146,159, 160,306,
97 | CHIP RESISTOR ; 47Kolun 352,353,367,386,387,390,391,392, ROHM
393,394,395,396,397,400
98 | CHIP RESISTOR : 100uhm R96,99,124,147,110, ROHM
9 CHIP RESISTOR : 470chm R105,158,164 ) ROHM
100 CHIP RESISTOR ; 270Kchm 106 | oM
101 | CHIP RESISTOR ; 68Kahm R350,109 ROHM
102 CHIF RESISTOR ; 22Kohm R1I1,113,114,115,188 ROHM
03 | CHIP RESISTOR ; 33Kohm f;ﬂzj'”uzs’mﬂuas‘mﬂ% ROHM
| 134 | CHIP RESISTOR ; 3.3Kohm R116,357 ROHM
[ C 105 | CHIP RESISTOR ; Z.7Kohm R307,117 ROHM
106 | CHIP RESISTOR ; ATohm RO2,169,172,177,315,119 ROHM
| 107 | CHIP RESISTOR ; 5.6Kohm : R120,369,362 ROHM
| 108 | CHIP RESISTOR ; 180Kohm Rz, ] ROHM |

S
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ITEM | NAME & DESCRIPTION ~RER. NO. | @TY | MAKER |
109 | CHIP RESISTOR ; 3.9Kohm R345 ROHM |
110 CHIP RESISTOR ; 10chin R133,174,178,371 . ROHM
111 | CHIP RESISTOR ; 12Kohm R13SR1361314 ROHM
112 | CHIP RESISTOR ; 2.2Kohm R187,399 | ROHM
113 | CHIP RESISTOR : 20Kohm R3O ROHM
114 | CHIP RESISTOR ; 220Kohm R149,301 ROHM
115 | CHIP RESISTOR ; 680Kohm R130 _ ROHM
116 | CHIP RESISTOR ; $6Kohm | R336,337405 ROHM
117 | CHIP RESISTOR ; 680ohm RI70 ROHM
| 113 | CHIP RESISTOR ; |5Kohm RI71,132,325,380 ROHM
O | 119 | CHIP RESISTOR ; 4300l RI73,175 t ROHM -
120 | CHIP RESISTOR ; 2Kohm RY3 ROHM
121 | CHIP RESISTOR ; 330chm R91,167,186,316,182 “ ROHM
122 CHIP RESISTOR ; Oohm R18a ROHM
123 | CHIP RESISTOR ; $1ohm R200 ROHM
124 CHIF RESISTOR ; 330Kohm RI02,378,401 ROHM
125 | CHIF RESISTOR ; 3.6Kohm R303 ROHM
126 E CHIP RESISTOR ; 27Kohm R34 ROHM
127 | CHIP RESISTOR : 3Kohm R305 - ROHM
128 | CHIP RESISTOR : 2200hm R138,155.61.122 ROHM
| 129 | CHIP RESISTOR : 390Kohm RI23 ROHM
130 | CHIP RESISTOR : 150Kohm R310,326,377,402 ROHM
131 | CHIP RESISTOR : 1Kohm R ROHM
132 | CHIP RESISTOR ; 470Kohm R321,366 ROHM
133 CHIP RESISTOR ;100 ohoy F143,144,322,327,333,344 ROHM
134 | CHIP RESISTOR ; 120Kohm R323,343 ROHM
135 | CHIP RESISTOR : 18Kohm R3Z4335347 ROHM
L 135 | CHIP RESISTOR ; 62Kohm R331,332,376,403  ROHM
137 | CHIP RESISTOR ; 2.4Kchm | R139,180,345, 348 ROHM
k 13% | CHIP RESISTOR ; 39Kohm R340, 375,404 ROHM
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ITEM NAME & DESCRIFTION REF, NO. QTY | MAKER

| 139 | CHIP RESISTOR ; 24Kohm R320,354,355,356 ROHM

" 140 | CHIP RESISTOR ; 1.2Molm R358 ROHM
141 | CHIP RESISTOR : 150chm 350 ROHM

| 142 | CHIP RESISTOR ; 12Kchim R140,141,368 " ROHM
143 | CHIP RESISTOR : 33ohm R3ITO ROHM
144 | CHIP RESISTOR : S60chm R3T2,373 ROHM
145 | CHIP RESISTOR ; 1Mohm R374 ROHM
l46 | CHIP RESISTOR ; $1Kohmn R406 ROHM
147 | CHIP VOLUME ; 22Kohm VR20 | NOBLE
148 | CHIP VOLUME ; 10Kchm VRES . NOBLE
149 | CHIP VOLUME ; S0Kuhm YRI5 | NOBLE
150 0 LET COIL ; 455kH=z T3 T';JI‘:D
151 | IF IC ; MC3361BD U102 MOTOROLA,
152 | FLL IC ; MBISADZ U103 FUJIISTU
153 | TCXO ; VK23V U104 e
154 | REGULATOR ; TK11455 U105 TOKO

| 155 | REGULATOR ; TK11450 v TOKO

156 | MPU IC ; TMPSICS41 1200 - TOSHIBA

157 | ANALOG SWITCH ; NJU4053 U201 RC

158 | O AMP IC ; NIM324 1202, 203,204 R

[ 150 | TONE FILTER IC ; MSELP U205 MSI
160 | AUDIO AMP IC - NIM386 1206 RC
161 | OP AMP IC ; GLI93D U7 GOLDSTAR
162 | EPROM IC ; 93C66 U210 ATMEL
163 | ANALOG SWITCH : TCASS6F vz TOSHIBA |
164 | SPRING COIL ; 163nH L100,101,102, 103 o Ls
165  BEAD COIL BO1I | STEWARD
166  THERMISTOR : 33Kohm THIO KOA
167 | CRYSTAL FILTER ; 2IMI2BUS F23 KONY

| 168 | FUSE ; 4A F10 KOA

_M_
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ITEM NAME & DESCRIPTION | REF. NO. QTY | MAKER .
169 | CRYSTAL UNIT ; 4.194304MHz X5 IT INDST. i
170 | CRYSTAL UNIT ; 20.945MHz K100 KONY

10. RF PARTS DATA

- ATTACHED




