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INTRODUCTION

The basic system of the Model 1700 radar consists of a display unit and a

scanner unit, and operates from 12/24VDC ship's mains. The scanner unit is

identical with that for FR-801D.

Scanner Unit
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Display Unit
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Ship's Mains

10.2VDC to 31.2VDC
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SPECIFICATIONS OF MODEL 1700
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SCANNER UNIT
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Radiator:

Radiator Length:

Horizontal Beamwidth:

Vertical Beanwidth:

Sidelobe Attenuation:

Slotted Waveguide Array (housed in g610mm

radome)

54cm

4° typical

25°

Within + 20° of mainlobe: -18dB

Outside + 20° of mainlobe: -23dB

Polarization:

Antenna Rotation:

Horizontal

24 r.p.m. nominal

TRANSCEIVER MODULE (Contained in the radome)

DISPLAY UNIT

Indication System:

Picture Tube:

Range:

Range Ring Interval:

Number of Rings:

1. Transmitting Tube: Magnetron 9M302/E3515 or 9M332

2. Frequency & Modulation: 9410MHz + 30MHz, PON

3. Peak Output Power: 3kW nominal

4. Pulselength & Pulse Repetition Rate:

Item Range 0.25} 0.5 1 2 4 8 16

Pulse Repetition Rate Approx. 3360Hz Approx. 840Hz

Pulselength 0.08us (Short) 0.5us (Long)

5. Modulator: SCR Line Type Pulse Modulator

6. I.F.: 60MHz

7. Tuning: Manual

8, Receiver Front End: MIC (Microwave IC)

9. Bandwidth: 7MHz/ 3MHz

10. Duplexer: Circulator and Limiter

PPI, Daylight Display

9-inch rectangular CRT

0.25 | 0.5 1 2 4 8 16 |n.m.

0.125/0.125 | 0.25] 0.5 1 2 4 |n.m.

2 4 4 4 4 4 4 lpcs.



6. Bearing Resolution: 4° typical

7. Bearing Accuracy: Better than 1°

8. Range Discrimination: Better than 33m

9. Minimum Range: Better than 33m

10. Range Ring Accuracy: 1.5% or 7/Om, whichever is the greater

11. VRM Accuracy: 1.5% or 7Om, whichever is the greater

12. Mark Indication: Heading Mark, Bearing Scale, Range Ring,

VRM, EBL

13. Numeral /Character Range, Range Ring Interval, EBL Bearings,

Indication: VRM Ranges, Interference Rejection (IR),
Rain Clutter Rejection (FTC), ST-BY

14, Interference Rejector: Built in

ENVIRONMENT CONDITION

1. Vibration: Total Amplitude Vibration Cycle

+ 1.6 mm 1 to 12.5Hz

+0.38 mm 12.5 to 25Hz

+0.10 mm 25 to 50Hz

2. Ambient Temperature: Scanner Unit -------- -25°C to +/0°C
Display Unit -------- -10°C to +55°C

3. Humidity: Relative humidity, 95% at +40°C

POWER SUPPLY & POWER CONSUMPTION

10.2VDC - 31.2VDC, 45W

COATING COLOR

1. Display Unit ----- Munsell 5Y9/1.5 for Cabinet (Dark Grey),
Munsell N3.0 Newtone No.5 for Control Panel

2. Scanner Unit ----- Munsell N9.5 for Radome,

Munsell 2.5PB 3.5/10 for Radome Base

WEIGHT

1. Display Unit ----- 6.2kg

2. Scanner Unit ----- llkg



1.1 Display Unit

PROCESSOR Board (SPU-6172)

As shown in Fig.1-1, the signal processor board contains the following main

blocks:

(1) FTC Circuit

(2) A/D Converter

(3) Phase Lock Loop (PLL) Circuit

(4) Clock Generators

(5) ROM and RAM

(6) Digital Signal Processor

(7) Microprocessor

(8) X/Y Coordinate Converter and H/V Synchro Pulse Generator

(9) Output Circuit

FTC A/D Converter Digital Signal -—7RAM

Video —* U5 =) U11/U12 —TM~ Processor (correlation
U26 circuit) U35

| , i 1 | t

Clock RAM RAM Output

Generator U42/U43 U45/U46 Circuit

U56, U62, U8, iN A»,

U3, U64, Yl, ft _ z= I
U19, U20, U4, U2 LC TO CRT CKT

U21, U22

X-Y coordinate

converter and H/V RAM

synchro pulse U51

PLL generator } U52

Bearing—_| y15 thru U29 —
U18 |

| _ H/V
Heading L. Synchro

54

CPU | | "gna
Panel ar : => U28

Signal V ROM
7 U23

= TX/ST-BY

Fig.1-1 Block Diagram of . - TX Trigger
Processor Board | LN .

127 Range Ring, Pulse L(S PU-6172) —. —- Range Ring, Pulse Length

1-1



FTC Circuit:

The video signal from the transceiver is applied to FIC circuit U5. When

the FTC is turned off, the signal bypasses the FTC circuit in U5 via relay

K1. When the FTC touchpad is pressed, the “H" signal derived from U2/ #19

is sent to U5 #2 to energize relay Kl. Thus, the video signal applied to U5

#4 is differentiated by a capacitor and a resistor in U5. The output of U5
is #9, #11, #12 and #13.

KI

TPE neeVIDEO SIG. 1S 3 | ? fe} ust |g R10 2
FROM me al 12 | 5 en
RF UNIT —<13 ape 2s 12 | U26

if

Wy
72) Ul2

19

U27

JS3

FTC KEY~< 1 ¢ U28 |

Fig.1-2 FIC and A/D converter

A/D Converter:

U1ll and U12 are A/D converters. The analog signal derived from U5 is con-

verted into a digital signal. The digital signals in four levels are pro-

duced at Ull #1 and #8, and U12 #1, and then sent to digital signal pro-

cessor U26 #1, #2 and #3.

Phase Lock Loop (PLL) Circuit:

The circuit consisting of U15 through U18 takes the bearing signal of 180Hz

to produce 4096 pulses per scanner revolution.

The output of PLL circuit, U9 #2, is connected to U28 #8.

Clock Generators:

There are two reference oscillators: 38.85MHz and 21.5MHz. The 38.85MHz

oscillator consists of U56 and U62 and its output is sent to U4 #11 to

generate the TX trigger. The 38.85MHz signal is also sent to counterU8 #1
to produce the clock for digital signal processor U26.

The 21.5MHz signal is used as a clock for the CPU (U28). The clock of the

memory circuit is a divided signal of 21.5MHz.
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| U4 #11 ~ U20

tf 12

u 3 {

us - Y! 5 U20
38.85 MHz D oensmne

Fig.1-3(a) 38.85MHz Oscillator Fig.1-3(b) 21.5MHz Oscillator

ROM and RAM:

The program software for the processor is contained in Eraseable PROM (U23)

and the temporary storage of data is held in the RAM.

U35 is used for video signal correlation to reject interference or noise.

U51 and U52 are used to store the character data, and U42/U43 and U45/U46

are used to store the video data.

Digital Signal Processor:

The digital video signal is processed by U26 according to the range selec-

tion and the setting of the interference rejector touchpad.

Microprocessor:

The microprocessor(CPU) U28 controls the timing of the devices connected to

it and processes the data to and from them. The CPU timing is controlled by

the clock generator. The clocks for the TX trigger and delay circuits are

generated at U28 #15 and #9 respectively. The range ring and pulse length

Signals are generated at U27 #2 and #5 respectively by using the data from
U28.

X-Y Coordinate Converter and

H/V Synchro Pulse Generator:

U29 converts the polar coordinate of the target echoes expressed by both the

distance and bearing data into the X-Y coordinate to store echo data in the

RAM.

The other function of U29 is to generate the horizontal/vertical synchro

pulses.

Output Circuit:

The digital video signal is converted into an analog signal and sent to the

CRT circuit from U24 #6 through J56 #4.

The brilliance control signal from the keyboard is applied to U33 #3 through

R27 and U10 #13(Input)/#12(Output) to control the level of the video signal.
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MAJOR SIGNALS

The following shows the flow of major signals in the processor board. This

might be helpful for service.

Trigger;

U28 #15 (TX Clock) -- C13 -- U10 #11(Input)/#10(Output) -- U10 #9/#8 -- U3

#13/#11 -- U4 #10

U56 (38.85MHz Oscillator) -- U62 #2/#3 -- TP1l -- U4 #11/#9 -- U55 #2/#3 --
R15 -- Ql and Q2 bases -- Ql emitter -- J52 #1

TX Clock ae U3

| 10

TPI Tse
CLOCK FOR 2 MIN. —>4 2 Me at 1 >— TX TRIGGER

te 1

7

C U2 &
AND 30 SEC. DELAY 4 (TO RF UNIT)
CIRCUIT R d Q1, Q2

13

98.85 MHz

Reset

Fig.1-4 TX Trigger Generator Circuit

Two minutes and 30 seconds delay circuit;

U28 #9 -- U14 #5/#4 -- U2 #11/#9 -- U3 #12

Range Ring Signal;

U27 #2 -- U41 #2/#3 -- U41 #10/#8 -- RAMs (U42 #3 and U43 #2)

Pulse length;

U27 #5 -- U55 #13/#11 -- R25 -- Q4 base -- R26 -- J52 #7 -- RF Unit

Brilliance Control Signal;

Keyboard #6 -- J53 #6 -- R27 -- U10 #13/#12 -- U33 #3

Reset Pulse;

U10 #1/#2 --- U10 #3/#4 -- U2 #13, U4 #13, U26 #15 and U55 #4

--- U10 #5/#6 -- U28 #6, U29 #47 and U33 #1
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Clock Generator (1)

U56 (38.85MHZ oscillator) -- U62 #2/#3 -- TPl -- U8 #1/#5 -- U8 #13/#7 -- U3
#1/#3 -- U26 #19

Clock Generator (2)

Y1 (21.5MHz) -- U20 #9/#8 -- U19 #11/#8 -- U20 #1/#2 -- U4 #4 (set), U22

#1 (clock) and U21 #9

Yl -- U20 #5/#6 -- TP2 -- U9 #3/#4 -- U30 #9

Yl -- U20 #9/#8 -- U21 #2/#15 --- U4 #3/#5 -- U26 #24 and U30 #3

--- U4 #3/#6 -- U28 #3

Video;

J52 #13 -- US #4/#11, #12 and #13 --- Ul1 #5 and #12/#1 -- RO -- U26 #1

--- Ull #5 and #12/#2 -- R10 - U26 #2

--- U12 #12/#1 -- R11 -- U26 #3

Bearing;

180HZ from scanner unit -- J52 #6 -- U13 #2/#1 -- U16 #14/#4 -- U14 #7/#6 --
U18 #2/#11 -- U9 #1/#2 -- U28 #8

(PLL circuit is composed of U15 thru U18.)

Heading Signal;

from scanner unit -- J52 #5 -- U5 #5/#7 -- U14 #9/#10 -- U28 #21 and U29 #46

-- U14 #11/#12 -- J57 #9

DESCRIPTION OF CHECK POINTS

TP1 38 .85MHz

TP2 21.5MHz

TP3 Video Signal (Digital)

TP4 Video Signal (Digital)
TP5 Enable Signal to U26

TP6 Ground

TP7 Ground

TP8 Video Signal (Analog)
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SIGNAL TO THE CRT CIRCUIT

The following shows the waveforms to be sent to the CRT circuit. The video

Signal is measured at J56 #4.

5. 58us

Horizontal Synchro a" |
Pulse (J56 #2) |

63.25us

+} 6. 98us

44, 7ug-—

Fig.1-5 Horizontal Synchro Pulse and Video Signal

Video Signal

Vertical Synchro 77

Pulse (J56 #5) |

= }-0.5/ms

16.6ms

<—+| 0.83ms

Video Signal

r——_ 15.18ms ———~

Fig.1-6 Vertical Synchro Pulse and Video Signal
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POWER SUPPLY Circuit

The power supply circuit is made up of PWM (Pulse Width Modulator) inverters

employing switching regulation techniques, rectifiers and protectors. The

main PWM inverter universally operates on ship's mains of 10.2 thru 31.5Vdc,

while the sub-inverter operates on the output of the main inverter. Against

the variation of the mains voltage and load condition, the inverter regulates

the DC line voltage output by changing the width of its output pulse.

r > -12V

Output Rectifier Overcurrent +12V for ant.

CR1, CR2 + Detector Ul }————~ motor

res ieee 1

| PWM Inverter
| | land FET Driver ,

POWER SWITCH U4 )

| :
Ship's Mains | Output ckt

] Ql \
baat = -~-.-

Overcurrent

Detector U4

| ——=— +300V (TX HT)

Output Trans. in acetal ©)

T2

Fig.1-7 Block Diagram of Power Supply H—> +6.9V

Circuit Rectifier _ +5V
CR4 - CR8

Main PWM Inverter:

The PWM inverter consists of switching regulator control IC U1302, +10V regu-

lator Q1305/U1301, pulse width control circuit U2, output amplifier Q1301

thru Q1304.

Regulated +10V is derived at Q1305 collector and applied to Switching regula-

tor control IC U1302 #11. Fig.1-8 shows a simplified drawing of the linear

regulator.

pon i
Mig Q1705

i iyo ) TP301-4
(+)0— | @) t ?| G | —_

SHIP'S MAINS | ¥ ' 01309 rs
B ¥ | 7 +10V

(-)O— __ a | O

U1a01

Fig.1-8 +10V Regulator
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The figure below shows the block diagram of switching regulator control IC
U1302.

OUTPUT CONTROL +10V

z 13 > [PULSE STEERING F/F_ |

NON INV. ERGs a? pl 11) VeeinpuT | (2) *
Al } PWM COMPARATOR E

FERENCEINV. INPUT @)- REGULATOR 12) VREF
NON INV. (73 .

INPUT : A2 PROTECTOR >) GNo

ERROR AMP 2

Fig.1-9 Switching Regulator Control IC (U1302)

The reference oscillator in U1302 is a sawtooth wave generator of 90kHz. In

the switching regulator circuit, the dc output line voltage is maintained

constant against fluctuation of the supply voltage by varying the pulse

width of the output waveform.

Of the two error amplifiers Al and A2 in U1302, Al is used to control pulse

width and A2 acts as a protector.

The pulse width control circuit shown in Fig.1-10 stabilizes dc output line

voltage by moving up and down the slice level for the reference oscillator

output sawtooth wave, that is, by converting mains and load variations into

the variation of pulse width.

The voltage variation on the +12V line is detected by photo coupler U2 and

fed back to error amplifier Al in U1302.

+1/2V +1/2V

I Slice Level]

PWM

COMPARATORVRI

Output of

? Comparatorin
s)
 e
y
 t
e
 o

me
 a
e
 
am
 
a
w
 a

w 
o

Fig.1-10 Pulse Width Control Circuit

1-8



If voltage on the +12V line changes for some reason, the current in the

light emitting diode and then the voltage on the non-inverting input pin (+)

of the error amplifier changes accordingly. The difference of voltage bet-

ween the inverting (-) and non-inverting (+) pins of Al is amplified and the

resultant dc output is fed to the PWM comparator in U1302 to move the slice

level of the sawtooth wave as shown in Fig.1-10.

The +12Vdc is measured at J1302 #1(+) and #3(-) and adjusted by VR1.

Sub PWM Inverter:

The control IC of the sub PWM inverter is U4, which contains a reference

oscillator of 45kHz. The reference voltage of U4 is +12V produced from the

main PWM inverter.

Protector:

(1) Reverse Polarity Protection

Diode CR1301 is provided to protect the power supply circuit from being

damaged due to reverse polarity of the ship's mains. When the ship's mains

is connected to J1311 in reverse polarity, CR1301 goes on, resulting in the

blowing of fuse F1351.

(2) Ship's Mains Overvoltage Protection

If the ship's mains rises to approximately 3/V, the voltage at the non-

inverting pin (+) of the error amplifier in U1301 becomes higher and its

output goes positive. Thus, the output of A2 in U1302 also goes positive.

Since the positive voltage is higher than the amplitude of the sawtooth wave

in the output of the reference oscillator, the output of the PWM comparator

is held "L" at all times and the sawtooth wave is blocked to suspend opera-

tion of the inverter.

re er _— re re — _— ee EO —_— _——_—_ TO — “7

U13Z 02
SHIP'S MAINS (+) | |

|

-~---47--__- : | [osc |

| +12V | | |

! >. jo !
= |

| PWM COMPARATOR |
| | Doe J

Lu _uraor |
Fig.1-11 Ship's Mains Overvoltage

Protection Circuit

.3) Overcurrent of Sub PWM Inverter

The current in the sub PWM inverter is monitored at Q1 drain. If the

current increases, operation of the main PWM inverter is suspended by

blocking the sawtooth wave as shown in the following sequence.
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ANTENNA MOTOR

Fig.1-12 Overcurrent Protection Circuit for Sub PWM Inverter

and Antenna Motor

The higher current through R6 produces a higher voltage across R6 and the

output of the error amplifier in U4 goes negative, resulting in the activa-

tion of photo coupler U3.

With U3 active, the output of the comparator in U1301 becomes "H" state, and

the output of the comparator (A2) in U1302 becomes "H." Thus, the sawtooth

wave cannot pass OR gate in U1302.

(4) Overcurrent of Antenna Motor

Overcurrent (more than approximately 2A) in the antenna motor circuit is

detected by Ul. See Fig.1-12.
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1.2 Scanner Unit

Modulator Trigger Circuit & Modulator

Modulator trigger circuit generates pulses that fire SCR CR803, and the

function of the modulator is to produce a narrow high tension pulse that

drives the magnetron.

@

High Voltage »y

JLJIL 10

Trigger Pulse Bie

See Fig.1-13.

\ _—

r= - we =(MD-4171 MODULATOR) ;
J60f RL-4584 -2 ,

Pil, Pe o—VVV We ° a
Lo| C80 croer sin 3 $ » : 213 si? $+: To Magnetron1 At.-4616 OFGIES 82h e|$ &TS oTs STy or

> 2

4 3 3 2 Noy, s ' é £624/70-! 2
' | @ - > S Agse / * z \
14 7] % s|* , S3s Sys 780!
rt = ivls Modulator 7% “TT? RT- 44.84 t

vw cathe ae <

un U ~ a

rf sy: 24° Fi HH 212 .| 8t 1 | 3} x rT &F wy & a q - x Ps

—k 9 <-O-+— PULSELENGTH + cWus Sty ,
it Loos sis; <8

! AL- 2902 S a R806
7 need =) LYN oVA

~< MAG. HEATER COLD (-) R907 sao CRB06 1K

—< 7 +——— MAG. HEATER HOT (+) “We LOOT ed 151$ 88
{ t

—<4 +/2V
1 | Cre21 Qa22 R827) RBI4 ‘

| e< > =

‘ 1 caer 3390p) C823 RO2S > 3, > + R832
t t 4b. 4j—vwv e/+~ = o—W-

1 1 — R822 looop 190 aT a at x 3] OK . MODULATOR
MAH MA, 

Ve: ~<

—_. ate wl hert ase 3h. s/s) 8 a & 33s ; TRIGGER
> 8 2% in 21S :

1 a
Fig.1-13

The modulator trigger circuit is composed of Q821, Q822 and the asso-
ciated components.

sent to the base of Q821, Q821 turns on and a negative going pulse shown

in Fig.1-14 appears at its collector.

When the TX trigger pulse from the display unit is

The negative going pulse is dif-

ferentiated by C823, R825 and CR821, and then only a negative going

differentiated waveform appears at the base of Q822 since a positive

One is eliminated through CR821.

lator SCR.

Q821 Collector LJ

(Modulator Trigger
Pulse)

Consequently, a positive going pulse

(Modulator Trigger Pulse) is fed from the collector of Q822 to the modu-

TX Trigger Pulse L PL

f

Q822 BaseVv

Q822 Collector Il

LI

SLL
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The +300V power applied to the modulator is doubled by the electromotive
force developed across the charging choke L801, and about 600V induced
at the anode of CR801 charges the pulser capacitors C803/C804/C805 in
the pulse forming network C803/C804/C805/L804. The charging speed of
the pulser capacitors is determined by the series resonance circuit
composed of L801 and the pulse forming network, and the time to full
charge is roughly given by the equation T = 24/ Lx C , where L repre-
sents L801 and C, capacitors C804 and C805 in long range and C803 in

Short range.

CR801 prevents the energy stored in the pulse forming network from

discharging to the +300V line.

With CR803 fired by the positive going pulse derived from Q822 collector,
whole energy in the pulse forming network is rapidly discharged through

L802, CR803 and the primary winding of the pulse transformer T801.

Since the characteristic impedance of the pulse forming network and the
primary winding of T801 is matched, a half of the network voltage is

developed across the T801's primary winding. The voltage across the

transformer primary winding (Primary to secondary winding ratio is 1 to

15.) is boosted up to 4.7KV and applied to the cathode of the magnetron.

If the modulator load does not match the network impedance, there will be

reflected inverse voltage remaining in the network capacitors after the

discharging cycle. At the end of the next charging cycle, the network

will be charged to normal voltage level but less the reflected voltage.
The action is cumulative and the reflected voltage could cause erratic

operation or damage to modulator and transmitter components. The diode

CR802 shunts the pulse forming network to prevent the inverse voltage

built up across the network.

Due to the time lag between application of the pulse and the time it

takes the magnetron to draw current, a spike is produced. R804 and C806

are connected as a load circuit for the modulator. This CR network slows

down the rate of rise of the modulator output pulse and prevents the

development of spike.

CR804 absorbs the counter electromotive force that is developed at the

moment CR803 turns off, protecting CR803 from damage.

The coil L802 helps to hold off the discharge current until CR803 is

brought to fully conducting state. As soon as CR803 is fired, its anode

voltage falls rapidly to zero and discharge current from the pulse

forming network begins to flow at a slow rate due to the relatively high

inductance value of L802. After a certain period of time, L802 saturates

and inductance falls rapidly to a negligible value so that the large

amount of discharge current may flow.

R801, R802 and C802 are to protect CR803 from failure due to transient

voltage.
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Duplexer and Mixer

Since the radar system uses a single antenna for transmission and recep-

tion, an efficient device is required for switching the transmitter and

the receiver. This radar employs circulator HY801 for this purpose.

See Fig.1-15.

To Antenna
Ug8or

~

IF OUT

_ S~ISV

YYo —€} GND P- To IF Amp.
+5V

veo! mye! CR810 J
Magnetron Circulator Diode Limiter MIC

Fig.1-15

The circulator HY801 is a passive directional coupler with three ports.

It contains a permanent magnet and a core of ferrite material and bends

the electromagnetic wave in a specific direction. In Fig.1-15, the

microwave energy produced by the magnetron enters the circulator from

port 2. It is bent in the specific direction and emerges from port 3

with little loss, port 1 being isolated. In the same manner, the

received signal entering into port 3 is transferred to port 1, isolating

port 2. This operation of the circulator protects the receiver during

transmission and minimizes loss of the received signal during reception.

The diode limiter CR810 is a self-activating switch made up of a PIN

diode and a varactor diode. Its function is to attenuate the strong

transmission signal of other boat radars that may enter from the antenna

and to protect the MIC (Microwave IC). The PIN diode has a particular

characteristic as in Fig.1-16 and conducts at a certain level of micro-

wave power. When the diode is in the cut-off state, the input impedance

of the diode limiter matches the characteristic impedance of the wave-

guide, and the microwave energy is delivered to the MIC. When the diode

is put into a conductive state, the waveguide is shortcircuited and most

of the input energy is reflected back to the transmitter side. The

Strong signal thus attenuated is further weakened down to about 150mW

by a varactor diode.

—
—

D
i
o
d
e
 
R
e
s
i
s
t
a
n
c
e

~ Fig.1-16

Threshold Input Power

U801 is a MIC incorporating a local oscillator and mixer diodes. The

received microwave signal of 9410MHz coming from the diode limiter is

mixed with the local oscillation signal in the mixer diodes and converted

to IF signal of 60MHz.
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STC Circuit

The STC circuit made up of U603, Q606 and Q607 changes the gain of the IF
amplifier with respect to time so that the gain is minimum at the time of

transmission and increases gradually to maximum gain.

=STC Waveform

to IF Amp.

33

Sar peas ue
R6IS 3 a > Q60 7

10K 4 so a 2scia/S-¥ Q 608

* ~ 556656 Ch57 CREOF BCIBIS-Y | ftease 2.70 C655 s6c0p ssoop /S/S88 TP 608
ie Py? L o,. + ces2ve A627 T T CRé*C4$2 10K ft $ Rea 3 ; C Roof /$/SOO\, 2 M4$ #47 .
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Fig.l-17 STC Circuit

Input to the STC circuit is the TX trigger pulse derived from the display

unit. One-shot multivibrator U603 is triggered by the leading edge of

the TX trigger pulse and produces a pulse of 240us, driving Q607 into

conduction. The positive going pulse at the emitter of Q607 is differen-

tiated by C655 and R640; the negative spike of the resultant waveform is
removed by CR608,

The CR network consisting of C656/R641 and C657/R642 is an integrator, each
couple having a specific time constant. The network compensates for the
differentiator output waveform so that the slower decrease curve may result

at the anode of CR609. The STC control on the front panel slices the com-

pensated waveform at the part below the anode voltage of CR608. Q608

amplifies the resultant waveform and supplies its output to the IF

amplifier to suppress the gain. The gain reduction in the IF amplifier is

proportional to the amplitude of the waveform, that is, the gain is minimum

at the time of transmission and gradually restores to the level set by the

GAIN control on the front panel.

How the STC waveform changes with the STC control setting is shown below.

The GAIN control changes the base potential of Q608, emitter current of

Q608 and accordingly the IF amplifier gain.

V y A

STC: Max.

NS \ Slice level
|

—_ GAIN: Max.
T

Fig.1-18 STC Waveform at TP602
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IF Amplifier

See Fig.1-19. The IF signal of 60MHz coming from the MIC is amplified

and converted into video signal, which is delivered to the display unit.
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IF Input Signal

from MIC

Fig.1-19 IF Amplifier

The IF amplifier is composed of four major circuits; Linear Amplifier

(Q601/Q602, U601), Video Amplifier (Q603/Q604/Q609), Bandpass Selector
(T603, CR601/CR602/CR603) and Voltage Regulator (U604).

A signal applied to the base of Q602 is amplified by Q601 and Q602 in
cascade, and sent to U601 via 1602. Then, the signal is amplified further

by U601 and detected by U602. The detected signal is amplified by Q603/

Q604/Q609 and delivered to the display unit as a video signal.

The IF amplifier operates in either a narrow or a wide bandwidth mode

depending on the setting of the RANGE switch. For short ranges, the
impedance at the secondary winding of T1603 decreases since CR601/CR603

are conductive and CR602 is cut off, resulting in selection of a wide

bandwidth (7MHz). On the contrary, CR601/CR603 are off and CR602 is on,
selecting a narrow bandwidth (3MHz) on long ranges.

U604 produces the +5V regulated voltage for the MIC.
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Motor Control Circuit (SI-5588)

The motor control circuit consists of a bearing signal generator and

a motor controller as shown in Fig.1-20.

. (SI-5588 R CONTROL ) a coor

U902 CRIO 10/16 .

- uPCZTIC a J reat .

R906 R902 Ly 95
a #.7K S c902 on S8o!

RIO} C903 0.47/5Q. + . NRS-199
01 &-4}-@ (Mell ¥ 2>

10K ; »5>& § 2 PI s |
Q901 u90/ ia Ll cv0a 880)
2SA467G7M LB/601 T 0.1

8 9 0 372 4

j c708 C707]Bearing Pulse 8200P To2gg) _ LYRION
ANT 1K PCI =~ T_] Reo Li

. HOT ee Tooz7 SOK 68K 7?!
: o

HD FLASH | one if L —_
R905 BEARING SIG, MOTOR
230 GENERATOR CONTROL :

TP-904

J90 C37 VVVY

The bearing signal generator senses the antenna speed by means of a

tacho-meter incorporated in the scanner motor. The tacho-meter output

Signal (180Hz) is amplified through U902 and Q901, and then sent to

the display unit in order to perform the X-Y coordinate conversion

in the CPU board.

The motor controller is composed of the motor control IC (U901) and

some resistors and capacitors around U901. The tacho-meter output

Signal is sent to pins #5 and #6 of U901 so as to keep the motor speed

constant. If the motor speed increases by some reasons, that is, the

tacho-meter output frequency goes high, the voltage (motor cold line)

at pin #13 of U901 increases as well, resulting in reduction of the

motor speed.
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CHAPTER 2 ADJUSTMENT

2.1 GENERAL

This chapter mainly describes radar adjustment in the workshop and the

necessary check and adjustment at installation. Additionaly the
following cases are described to aid you in setting up the radar

Onboard the ship.

(1) When a major component has been replaced.

(2) When it is considered that a fault is caused by improper adjustment

or deviation of preset controls.

Table 2-1 Measuring Instruments (for servicing onboard)

No.| Name Recommended Type | Specifications/Remarks

1 | Multimeter Sanwa YX-390TR Vdc: 120mV to 1200V (20kohms/V)
Vac: 6V to 1200V (9kohms/V)

Idc: 50uA to 300mA

R : 2kohms to 20Mohms

Sanwa AX-303TR Vdc: 0.3V to 1200V (20kohms/V)

Vac: 6V to 1200V (8kohms/V)

Idc: 60uA to 300mA & 12A

R : 2kohms to 20Mohms

2 | Digital Sanwa 4300TR Vdc: 2V to 1000V

Multimeter Vac: 2V to 1O000V

Idec: 200mA

R : 2kohms to 20Mohms

Sanwa 7200ES Vdc: 200mV to 1LOOOV

Vac: 200mV to 600V

Idec: 0.2mA to 200mA

Iac: 0.2mA to 200mA

R : O.2kohms to 20Mohms

3 | Oscilloscope} TEKTRONIX 324 Vert: DC to 1OMHz, Single Trace,
2mV/div to 20V/div, 500V max.

Rise time 36ns

Hor : lus/div to 0.2s/div

O.2us/div min. with x5 sweep

0.5s/div max. with sweep adj.

TRIG: Auto/manual, Int/Ext.

CRT : 6x10 div (38mmx63. 5mm)



Table 2-2 Measuring Instruments (for servicingin workshop)

No.| Name Recommended Type! Specifications/Remarks

1 | Multimeter

Digital

Multimeter

See Table 2-l.

TEKTRONIX 324 See Table 2-1.

Vert: DC to 50MHz, Dual Trace,

3 | Oscilloscope | TEKTRONIX 455 5mV/div to 50V/div,

Hor : 0.05us/div to 0.5s/div

Sns/div min. with xl0 sweep

TRIG: Auto/manual, Int/Ext.

CRT : 8x10 div (80mmx100mm)

4 | Variable- Output Voltage: 0 to 60VDC

Voltage DC

Power Supply

Takeda Riken Freq. : DC to 60MHz

TR-5104 Vin : 50mV to 5V

5 | Frequency Period : lus to 1000s

Counter Iwatsu UC-/641 Freq. : DC to 60MHz

Vin : 1O0mV to 20V

Period : Q.lus to 10,000S
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Table 2-3 Adjusting Points and Ratings

No. Item Rating Adjuster Check Point | Refer to

1 | Transmission | Straight object ADJ-6175 PCB | CRT Screen Page 2-6

Timing Should be dis- VR3

played straight.

2 | Heading Bearing of target Heading flash} CRT Screen Page 2-/

Alignment echo on the screen | key S801 in
Should be the same | the scanner

as that on naviga- | unit

tional chart or

the same when

visually measured.

3 |Tuning Weak long range ADJ-6175 PCB | CRT Screen Page 2-8

echo should be VR2

discerned with

maximum

sensitivity.

4 |Main-inv. 11.7 to 11.9VDC PTU-6171 PCB | PTU-6171 PCB| Page 2-9

Output VR1 P1302#1(+)

Voltage #3(-)

Each Line Confirmation

Voltage only

+31V Line | 29.0 to 33.0VDC J1#7(+)

#2 (GND)

+5V Line 4.75 to 5.25VDC J1#4(+)

#2( GND)

Heater 6.5 to./.5VDC J2#3(+)

+7V J1#2(GND)

TX-HV 290 to 300VDC J3#1(+)

+300V J1#2(GND)

Main-inv. 85.5 to 94. 5kHz TP301#5

Osc. Freq. #6

Sub-inv. 42.75 to 47.25kHz Q1-Drain

Osc. Freq. TP2

9 |Gain Preset | GAIN Control: ADJ-6175 PCB | VOL-6174 Page 2-11]

Fully CW VR1 Tap#/7(+)

Chassis (-)

© 6.5 to 6.7VDC

Continued

NOTE: Items 1 to 3 should be adjusted at installation.
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2-4

No. Item Adjuster Check Point | Refer to

6 | Center Spot MAGNET RINGS | CRT Screen |Page 2-13

Position

a=b

= 71.5 to 73. 5mm

Horizontal = = DEFLECTION

Linearity tS | 5 PCB
fn ar olf | R53 (V-LIN)

‘ rsO ° cr

dl = d2

Horizontal = 5 DEFLECTION

Width Ie} | pce
mo) R49 (V-SIZE)

( =tS rt

2R = 124 to 130mm

Vertical = Tec DEFLECTION

Width PCB

L3 (H-SIZE)

l —=Ik
2r = 124 to 130mm

CRT Raster should not DEFLECTION
Brilliance appear, and marks, | PCB

characters and R37 (BRIGHT)

numerals appear

on the CRT clearly.

CRT Maximum contrast DEFLECTION

Contrast PCB
R7 (CONTRAST)

Vertical DEFLECTION

Synchro- PCB

nization L1 (H-HOLD)

Continued



No. Item Rating Adjuster Check Point |Refer to

Horizontal DEFLECTION CRT Screen

Synchro- | board

nization R56 (V-HOLD)

Focus DEFLECTION

board

R33 (FOCUS)

7 | Scanner Unit

Magnetron Short: 1.3 to 2.4VDC | Confirmation | P801 Page 2-18

Current Long: 1.8 to 2.4VDC | only #3(+)-#5(-)

Magnetron 6.0 to 6.6VDC Confirmation | T801 Page 2-19

Heater Volt. only #4(+)-#6(-)

Motor Speed 178 to 182 Hz VR901 TP904 Page 2-20

#3 & #4
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2. Heading Alignment

3. Tuning

2.2 Adjustment at Installation

1. Transmission Timing

Adjustment of Transmission Timing

echo on the screen.

a. PROPER SETTING

Straight target

appears as a

Straight line

on the screen.

* Range error is found on short range.

* Wide ring appears at the screen center.

See Fig.2-1l.

Fig.2-1

b. TURN VR3 CW

TO CORRECT.

Straight target

appears bent

inward at the

screen center.

Sweep Timing Adjustment

2-6

The following adjustments should be made at installation.

Transmission timing differs with respect to the length of the multicore

cable between the display and the scanner units.

be performed at installation without fail, otherwise the following symp-

toms will appear. See Fig.2-1.

This adjustment must

* Straight quay or breakwater appears bent inward or outward near the

center spot on 0.25 n.m. range.

In order to reject the above symptoms, the adjustment is made with VR3

on the PRESET CONTROLS board (ADJ-6175) while observing a proper target

R Photo No. 422

TURN VR3 CCW

TO CORRECT.

Straight target

appears bent

Outward at the

screen center.



Heading Alignment

Procedure:

1)

5)

Identify a suitable target (e.g. buoy or end of quay) at a range
between 1/8 to 1/4 miles, preferably located on or around the

heading flash and near the edge of the screen.

Press the EBL key to bring up the EBL on the screen.

Press either of the arrow keys until the EBL cursor is directly

over the center of target. Read the EBL bearing at the bottom left

on the screen,

Find the relative bearing of the target from the ship's heading on

the navigational chart by referring to the ship's compass. The

relative bearing can also be obtained by visually measuring the

direction of the target from the ship's bow using the dumb card.

TARGET

CURSOR

LINE

10°

13°WO
 
>

N
o
w

BEARING ON RADAR BEARING ON CHART

Fig.2-2 Relative Bearing Alignment

(When the relative bearing of the target

measured on the radar screen (A) does not

agree with that measured on the navigational

chart (B).)

Remove the radome to obtain access to the transceiver module.

Slightly loosen the two screws which secure the heading flash key

at the port inside the radome. If the screws are loosened excessi-

vely fine adjustment will be more difficult.

There are vertical lines located below the heading flash key. The

lines closer to the center mark (darker line) are each equivalent

to a bearing error correction of approximately 1.5°. The lines

further away from the center are slightly less than 1.5°. |

Adjust the heading flash key, moving it to the right-hand side (aft

direction) or to the left-hand side (fore direction). For the
example in Fig.2-2, move the heading flash key to the right-hand

Side by about 2 marks for a correction of 3° error to the starboard

Side.

After adjustment, tighten the heading flash key fixing screws

securely.



8) Install the radome on the radome base assembly, being careful of

its direction. The narrower recessed part should face the bow.

9) Tighten the radome fixing bolts securely.

Heading Flash Key

Fig.2-3 Location of Heading Flash Key

Tuning

Tuning adjustment is required if the best tuning condition is not

obtained with the TUNE control on the front panel set around mid-travel.

Procedure:

1) Set the radar on one of the longer ranges and adjust the GAIN &

BRILLIANCE controls to obtain normal picture on the screen.

2) Wait approx. 10 minutes to stabilize the oscillation of the

magnetron.

3) Set the TUNE control around mid-travel.

4) Turn VR2 (tune preset pot.) on the PRESET CONTROLS board (ADJ-6175)

fully CW and turn it CCW gradually to detect the tuning point where

a weak long range echo is discerned with maximum sensitivity.

See Fig. 2-4.

VR3( TRIGGER)
VR2( TUNING)

VR1(GAIN)

N Photo No.1963

Fig.2-4 PRESET CONTROLS
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2.3 Inverter

The following adjustments and confirmations are made on the POWER SUPPLY

board (PTU-6171). See Fig.2-5.

+31V Line | 29.0 to 33.0VDC

+5V Line 4.75 to 5.25VDC

HEATER +7V | 6.5 to 7.5VDC

TX-HV +300V | 290 to 310VDC

Main-inverter | 85.5 to 94. 5kHz

Oscillation (10.6 to 11. 7uS)

Frequency

Sub-inverter 42.75 to 47.25kHz

Oscillation (21.2 to 23.4uS)

Frequency

Item Rating Adjuster Check Point

Main-inverter | 11.7 to 11.9VDC VR1 P1302#1(+) & #3(-)

Output Voltage

Each Line Confirmation

Voltage Only

J1#7(+) & #2(GND)

J1#4(+) & #2(GND)

J2#3(+) & #4(GND)

J3#1(+) & J1#2(GND)

TP301#5 & #6

Q1-DRAIN & TP2

Q1( DRAIN)

R

8

‘
se
w 

PT
U-
61
71
 

(I)
 2
 

4

Fig.2-5 POWER SUPPLY board (PTU-6171)
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Necessary Test Instruments:

1)
2)

Digital Multimeter

Frequency counter or well-calibrated oscilloscope

Condition: Standby, 0.25 n.m. range, normal CRT brilliance.

Procedure:

1) Operate the radar in the above condition with the rated power supply

voltage. (Power supply voltage can be measured between solder side

of J1351#1(+) and #2(-).)

Connect a digital multimeter, set to 30VDC range, between P1302-

#1(+) and #3(-).

Adjust VR1 for 11.8VDC on the digital multimeter. (Main-inverter

Output Voltage Adj.)

Then, confirm each line voltage (+31V line, +5V line, HEATER,

TX-HV) at the check points listed above. (Each Line's Voltage Adj.)

Connect a frequency counter or well-calibrated oscilloscope between

TP301#5 and #6, and confirm the oscillation frequency (85.5 to

94.5kHz) of the main-inverter. (10.6 to 11.7uS in period when

measured by an oscilloscope.) (Main-inverter Oscillation Frequency

Check)

Connect the frequency counter or well-calibrated oscilloscope be-

tween Q1-DRAIN and TP2, and confirm the oscillation frequency

(42.75 to 47.25kHz) of the sub-inverter. (21.2 to 23.4uS in period

when measured by an oscilloscope.) (Sub-inverter Oscillation

Frequency Check)

If each line voltage and/or sub-inverter oscillation frequency are

out of ratings, U4 and/or Ql on the PTU-6171 board may be faulty.
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2.4 Gain Preset Voltages

These adjustments are made on the PRESET CONTROLS board (ADJ-6175) and

VOLUME board (VOL-6174). See Fig.2-6.

Item Rating Adjuster Check Point

Gain Preset 6.5 to 6.7V ADJ-6175 board VOL-6174

with GAIN VR1 (GAIN) TAP#7 (+)

control fully CHASSIS (-)
CW.

VR1 = on
VOL-6174 sit

me NIVD TEN Wid Pri wait
VR602 sc os]!

fll} TAP #7 (+

hr

VR601_GAIN om}
wry}

1: ; / ’
‘

po! 4
<. /

ae Oey

Fig.2-6 PRESET CONTROLS board (ADJ-6175) and

VOLUME board (VOL-6174)
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Necessary Test Instrument: Digital Multimeter

Condition: Transmission; Maximum range; STC, CCW (minimum); FTC, OFF;
IR, OFF; GAIN, CW (maximum)

Procedure:

1) Loose the 4 fixing screws of the front panel and free the front panel
from the chassis.

2) Connect a digital multimeter, set to 10VDC range, between TAP#7(+)

and chassis(-) on VOL-6174 board.

3) Operate the radar in the above condition.

4) Adjust VR1 for 6.6VDC on the digital multimeter.

5) Turn the GAIN knob on the front panel between the 3 and 5 o'clock
position and confirm that a small amount of background noise
appears on the screen.

6) Press the IR key and confirm that the background noise fades from
the screen.
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2.5 Deflection Circuit

The following adjustments are made on the DEFLECTION board.

See Fig.2-/.

2-13

Item Rating Adjuster Check Point

Center Spot MAGNET RINGS CRT Screen

Position

Horizontal DEFLECTION

Linearity PCB

R53 (V-LIN)

dl = d2

Horizontal eS DEFLECTION

Width | PCB

/ » » R49 (V-SIZE)

2R = 124 to 130mm

Vertical rs 1 (to DEFLECTION

Width cs PCB
C) L3 (H-SIZE)

2r = 124 to 130mm

CRT Raster should not DEFLECTION

Brilliance appear, and marks, PCB

characters and R37 (BRIGHT)

numerals appear

on the CRT clealy.

CRT Maximum contrast DEFLECTION

Contrast PCB

R7 (CONTRAST)

Continued



Item Rating Adjuster Check Point

Vertical DEFLECTION CRT Screen

Synchronization PCB

Ll (H-HOLD)

Horizontal DEFLECTION

Synchronization board

R56 (V-HOLD)

Focus DEFLECTION

board

R33 (FOCUS)

NOTE: Since the deflection coil is fixed 90 degrees from normal, “V" and

“H" indications on the DEFLECTION board correspond to “Horizontal”

and "Vertical" respectively.

R53(V-LIN)

R49(V-SIZE)

R56(V-HOLD) L3(H-SIZE)

| _
¢

R37 (BRIGHT )

——— = | \ R33( Focus)
©) 1"C) | {1 | (-\\ Detach radiator fin

| | to adjust L1 (H-HOLD)

We IK

R7 (CONTRAST) ey | ]

L1(H-HOLD)

Fig.2-7 DEFLECTION board
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— FURUNGO

Necessary Test Instrument: Paper pattern (See Fig.2-11), Plastic hex.
wrench (2.6mm distance between ends)

Condition: Transmission, Maximum range, Proper BRILLIANCE, RING: ON

Procedure:

1) Using tracing paper, copy or draw the pattern show in Fig.2-11l.

2) Operate the radar in the above condition, and then turn GAIN knob

to CCW (minimum).

3) Attach the paper to the screen with stick tape. (See Fig.2-8)

°
a)

Fig.2-8

4) Confirm that the center spot is positioned over the center hole of
the paper pattern. If not, adjust two magnet rings of the CRT

tube. (Center Position Adj.)

5) Turn GAIN knob CW so that the back-ground noise just fades from

the screen and then set the CRT brilliance to maximum.

6) Confirm that the lengths of dl and d2 are nearly equal. If not,

adjust R56 (V-LIN). (Horizontal Linearity Adj.)

7) Confirm that the both arrow marks at 90° and 270° just come into
contact with the outer edge of the paper pattern. If not, adjust

R49 (V-SIZE). (Horizontal Width Adj.)

The arrow marks at

90° and 270° on theJ Bret just come into
contact with the

ER PATTERN paper pattern.

Fig.2-9 Horizontal width adjustment
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8)

10)

11)

12)

13)

14)

15)

16)

17)

Confirm that the both arrow marks at 0° and 180° just come into

contact with the outer edge of the paper pattern. If not, adjust

L3 (H-SIZE). (Vertical Width Adj.)

Note: Because the core of L3 (H-SIZE) is chipped easily, use a

plastic hex. wrench (2.6mm distans between ends) to make

adjustments. Never use an iron hex. wrench or a wrong size

plastic hex. wrench to make the adjustment.

The arrow marks in

the O° and 180° on

the screen just come

into contact withPZ _ the edge of the
— paper pattern.

Fig.2-10 Vertical width adjustment

Depress the BRIL button so as to get maximum brilliance of the

screen.

With the viewing hood attached, adjust R37 (BRIGHT) so that the

raster just fades from the screen. (CRT Brilliance Adj.)

Confirm that R7 (CONTRAST) is set fully CCW. (CRT Contrast Adj.)

Depress BRIL button to obtain proper brilliance.

Detach the radiator fin of the display unit by loosening the 6

fixing screws.

Adjust L1 (H-HOLD) for vertical synchronization. (Vertical
Synchronization Adj.)

Replace the radiator fin as it was.

Adjust R56 (V-HOLD) for horizontal synchronization. (Horizontal
Synchronization Adj.)

Adjust R33 (FOCUS) so that the picture is focused. (Focus Adj.)
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l

LO|
l

127mm

J” out this square

* COPY OR DRAW ON TRACING PAPER

Fig.2-11 Paper Pattern (Actual size)

2-17



2.6 Adjustment and Confirmation for Scanner Unit

Magnetron Current (Confirmation only)

Rating Check Point

Short: 1.3 to 2.4VDC P801 #3(+) - #5(-)
Long: 1.8 to 2.4VDC

Necessary Test Instrument: Multimeter

Condition: Transmission, antenna rotation suspended, minimum CRT

brilliance.

Procedure:

1) Connect a multimeter, set to 1OVDC range, between P801 #3(+) and

#5(-). See Fig.2-12.

2) Transmit the radar on a short range.

3) Confirm that the magnetron current is between 1.3 and 2.4V.

4) Set the RANGE switch to a long range and confirm that the magnetron

current is between 1.8 and 2.4V.

If the current is far out of the range specified above, the magnetron

may be faulty.

J/P801

OOOO
OOOO

@QOO®

Fig.2-12 Scanner Unit
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Magnetron Heater Voltage (Confirmation only)

Rating Check Point

6.0 to 6.6VDC T801 #4(+) - #6(-)

Necessary Test Instrument: Multimeter

Procedure:

1) Connect a multimeter, set to 10VDC range, between terminals
#4(+) and #6(-) of the pulse transformer T801. See Fig. 2-13.

2) Operate the radar in standby, 0.25 n.m. range, scanner rotation
Suspended and minimum CRT brilliance.

3) Confirm that the voltage is between 6.0 and 6.6VDC.

N Photo No.1619

T801

16

14 Fig.2-13 Scanner Unit

t
o
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y 

-
[
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Motor Speed (Bearing Signal Frequency)

Rating Adjuster Check Point

178 to 182 Hz VR9O1 TP904 #3 & #4

Necessary Test Instrument: Frequency Counter/Oscilloscope

Condition: Standby, 0.25 n.m. range, antenna radiator rotating.

Procedure:

1) Connect the probe of the frequency counter between TP904 #3 and #4.

See Fig.2-14.

2) Operate the radar in the above condition.

3) Adjust VR901 on the MOTOR CONTROL board (SI-5588) so that the

frequency counter indicates 180 Hz. See Fig.2-14.

MOTOR CONTROL

Board (SI-5588)
8
8
S
S
-
1
S

TP904

—- &)
TP904 a

MOTOR SPEED ADJ

e901

Fig.2-14 Scanner Unit

Y
O
U
L
N
O
D
 
Y
O
L
O
W

NOTE: Using an oscilloscope, confirm that the waveform between TP904

#3 and #4 (Fig.2-14) is as shown below.

100mVp-p or more

SIN Waveform
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CHAPTER 3) MAINTENANCE

Jel

362

General

The radar system should maintain optimum performance for a reasonably

long period of time. Factory adjustment or alignment of circuits does
not require frequent readjustments and realignments. However, con-

tinued performance can not be expected without periodic inspection and

maintenance.

Periodically, a thorough inspection of the equipment should be made.

Cable connections at terminal boards and connectors should be kept

clean and tight. Be sure all ground connections are secure and pro-

perly grounded. Arrange all wires and cables in orderly manner to

prevent the possibility of arc-over or short. Replace all wires that

show signs of corrosion, cracking or deterioration.

All units of the equipment should be kept clean and free from corro-

Sion. Replace all missing knobs and defective or broken parts.

Housing, shields, covers and other protective devices should be at

their proper place and secured.

Cleaning and Lubrication

Cleaning lengthens the operating life of the equipment. Dirt on com-

ponents can result in shortcircuits. A dry, soft cloth and soft

bristled brush are recommended for removing dirt from the outside of

the unit. Dirt on the inside of the unit should be removed with a soft-

bristled brush and removed by using an electric cleaner.

Hardened dirt should be removed by using a mild detergent and water

solution on a cotton-tipped swab or a soft cloth. Avoid excessive use

of water. Do not allow water to penetrate any parts. Avoid the use

of abrasives and chemical agents.

Corroded areas should be cleaned with a neutralizing solution of 2%

borax and water to prevent further corrosion.

CAUTION:

After cleaning, the sets should be carefully inspected for defects

such aS poor connections, damaged parts and loosened mechanical parts.

Keep all moving parts properly lubricated using a cleaning-type lubri-

cant on shaft bushings. Do not overlubricate.
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Before maintenance work, be sure to switch off the radar at main switch-

board. When checking inside the units, wait for a few minutes until the

high voltage components (CRT or HV capacitors) can discharge the residual

charge.

Interval Item Check /Measures Remarks

3 to 6 Radome Check for dirt or crack *Do NOT use plastic

months on the radome surface. solvent (thinners or

Thick dirt should be

wiped off by using wet

soft cloth or alcohol.

If any crack is found,

apply slight amount of

sealing compound or

adhesive as first-aid

treatment, then call

for repair.

acetone) for cleaning.

Check the rubber packing

for deterioration and

replace it if necessary.

(See Fig.3-l.)

*Deterioration of the

rubber packing leads

to permanent damage

of the internal

circuitry due to

water immersion.

It should be replaced

at its earlier stage

of deterioration.

Exposed bolts

and nuts

Check for corroded or

loosened bolts/nuts.

If necessary, clean them

and repaint thickly.

Replace them with new

ones if heavily corroded.

*Sealing compound may

be used instead of

paint.

*Put slight amount of

grease if bolts and

nuts are replaced.

CRT screen Dirt on the screen creates

symptoms identical to poor

sensitivity. Clean the

CRT surface using special

care not to scratch it.

*Use a soft cloth with

a Slight amount of

anti-static-charge

spray. Never apply

plastic solvent.

3-2

Continued



Interval Item Check /Measures Remarks

6 months | CRT anode and | High tension on CRT *If any crack is found

to l approach attracts dust, and moist on rubber cap or wire

year (See Fig.3-2.) | dust will cause poor Sheath, replace the

insulation. Clean high damaged parts with

voltage parts as follows. | a new one.

1. Turn off radar. *Always make sure that

the anode cap is put

2. Pull out anode cap and | back on the CRI after

touch its nipple to cleaning.

chassis (discharging).

3. Clean CRI side and

anode cap/lead by

using a soft dry cloth.

Connectors, Check for loose connec-

plugs and tions. Clean contacts

terminal or replace plug, if

boards necessary.



Plugs

N Photo No.1617 Rubber Packing

Fixing Bolt

Fig.3-1 Scanner Unit

~~ crt Anode Cap
“HIGH TENSION"

N Photo No,2098

Fig.3-2 Display Unit Top View



3.3 Removal and Replacement of Major Components in Display Unit

For the preparation, remove the display unit from the bracket by undoing
the two bracket knobs and take off the display unit cover by loosening the
four M4x10 screws at both sides.

Then, use the following steps referring to "Exposed View of Display

Unit" on page D-l.

Power Supply Module

1) Loosen the four M3x8 screws and disconnect all plugs on the power

Supply board.

Front Panel Assembly

1) Remove the PROCESSOR board (SPU-6172).

2) Remove the three (GAIN, TUNE and STC) knobs on the control panel.

3) Detach the front panel assembly from the display chassis by loosening
the four M3x8 screws.

Cathode Ray Tube

1) Remove the PROCESSOR board.

2) Detach the front panel assembly.

3) Disconnect the CRT socket and the grounding connector on the CRT

DEFLECTION board.

4) Disconnect the CRI anode cap.

5) Loosen the four M4x10 screws securing the CRT.
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3.4 Removal and Replacement of Major Components in Scanner Unit

Radiator Assembly A-170A

1) Loosen the four fixing bolts BT-101, and remove the radome upper
assembly A-110A. See Fig.3-3.

2) Loosen the six M4x8 screws, and lift the radiator assembly A-170A up
carefully. See Fig.3-4.

| oa Upper Assembly

Radiator Assembly

A-1/70A

Radiator Mount

A-163

LL gr-t0:
Fig.3-3 Transceiver Module

P901

P902

Fig.3-4
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Scanner Motor B801

1)

2)

3)

4)

Motor Fixing

Plate A-161

Scanner Motor

Loosen the four M6x16 hex. bolts and detach the scanner driving

assembly.

Loosen the four M4x10 washer head screws and remove the motor fixing
plate A-161 on which the scanner motor is mounted. See Fig.3-5.

Disconnect plug P903 on the MOTOR CONTROL board.

Loosen the four M3x8 washer head screws, and the scanner motor comes

free.

M4x10

Scanner Driving Assembly

P9903 —~

M6x16

Hex. Bolt

Fig.3-5
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Transceiver Module

1) Remove the radome upper assembly. See Fig.3-3.

2) Disconnect plugs P901, P902 and P905, referring to Fig.3-4.

3) Loosen the four M6x20 hex. bolts and take out the transceiver module

together with the radiator assembly. See Fig.3-4.

4) Loosen the four M6x16 hex. bolts, and detach the scanner driving

assembly, referring to Fig.3-5.

Note: (1) When placing the transceiver module on a steel great care

Should be taken to avoid de-magnetization of the magnetron

mounted on the module. See the figure below.

1, “Ze: Magnetron

Separate the module Y L |
LWW from magnetic VY

materials by 5cm

Toes Ge an ESor coeneos

SSSSSSSSSAS SASS SASSSSE SESS SSS SESE ESS ERSTE
Wooden block, etc. Steel Working Desk Wooden block, etc.

Fig.3-6

(2) When remounting the scanner driving assembly to the transceiver

module, take care that the two guide pins on the flange of the

rotary joint are mated with the guide holes on the circulator.

Guide Holes

Circulator

Transceiver Module
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MODULATOR (MD-4171), IF AMPLIFIER (IF-5657) &

MOTOR CONTROL (SI-5588) Boards

The above p.c. boards are mounted on the transceiver module. The former

two boards are covered with the shield cases A-185 and A-186. See

Fig.3-8.

Max8= >< MODULATOR Board
(MD-4171)

Shield Case ,

A-185 _ Transceiver Module

e shield Case

A-186

i | Tomax

MOTOR CONTROL Board=—€#
(S1-5588) 3M

IF AMPLIFIER Board

(IF-5657)

Fig.3-8

1) Take out the transceiver module by referring to page 3-8.

2) Remove respective shield cases A-185 and A-186, and the boards listed

above are in sight.

3) Disconnect the plugs and loosen the screws fixing each board.
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Magnetron V801

1) Make sure the radar system is turned off.

2) Take out the transceiver module by referring to page 3-8.

3) Remove shield case A-185. See Fig.3-8.

4) Unsolder the magnetron heater lead wires from the pulse transformer

T801. See Fig.3-9.

5) Before beginning this step, if you are wearing a watch, remove it;

the strong magnetic fields generated by the magnetron may damage it.

Then, loosen the four M4xl0 washer head screws with a non-magnetic

Screwdriver, and carefully take out the magnetron.

Note; (1) Separate the magnetron from magnetic materials by 5cm or
more. See Fig.3-6.

(2) The heater voltage must always be kept between 6.0 and 6.6VDC.
Higher voltage shortens the life of the magnetron.

(3) When a new magnetron is fitted, allow at least 15 to 20 minutes

pre-heating under ST-BY, and depress the TX touchpad about 10

times to prevent arcing.

(4) The magnetron must not be stored in the vicinity of ferro-

magnetic materials and magnetic fields to prevent deteriora-

tion due to de-magnetization.

Magnetron Pulse Transformer
V801 Unsolder T801

two wires

N Photo No.1878

Fig.3-9
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Circulator HY801 & MIC U801 w/Limiter CR810

1) Take out the transceiver module by referring to page 3-8.

2) Remove shield case A-186. See Fig.3-8.

3) Disconnect plug P612 connected to the IF-5657 board, and loosen
the four M4x25 washer head screws. See Fig.3-10.

MIC

U801

M4x25

N Photo No,1877

IF AMPLIFIER Board P612

(IF-5657)

Fig.3-10

4) Carefully take out the assembly of the MIC (with limiter), circulator

and adaptor A-182. Then, loosen the four M4x85 pan head screws, and
the MIC (with limiter) and circulator comes free. See Fig.3-ll.

Adaptor

A-182

M4x85 Circulator

M4x25

Fig.3-11

3-11



NOTE: l. Do NOT separate the MIC from the limiter. They should always

be handled as one device.

The defective MIC should be sent back to the factory together

with the limiter.

After installing a new MIC, never fail to remove the bare wire

which shortcircuits across the lead pins on the MIC. Do NOT

energize the radar before removing the wire.

On replacement of the circulator, do NOT remove the piece of

Styrofoam inserted into a port of the circulator. As a

magnet is used inside the circulator, metal filings are likely

to be attached to it, and if these filings or dust come into

the circulator, it causes poor sensitivity or deterioration of

the magnetron.

Circulator

N Photo No.1880
Do NOT remove this styroform.

Fig.3-12
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CHAPTER 4 TROUBLESHOOTING

4.1 Trouble Tracing Chart

To facilitate the procedure for trouble tracing, the following flow-

chart is arranged. After tracing down a particular “trouble” by using

the flow-chart, proceed to "4.2 Troubleshooting" to identify faulty

blocks or parts.

Before starting, preset the front CONTROLS POSITIONS

panel controls and switches as

Shown to the right. | POWER OFF

TUNE Mid-travel

Others Fully CCW

OPERATION SYMPTOM REFER TO:

Turn on

POWER switch

Power iS supplied?

(If power is supplied, No TROUBLE 1
pilot lamp of POWER “| Page 4-6
Switch lights up.)

Yes

Turn BRILLIANCE

control CW.

2 minute 30 second Nothing appears on the screen.

timer is displayed TROUBLE 2

on the screen? Page 4-6

© Yes

Continued
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|
Antenna Antenna does not rotate...

rotates?

Yes

Vv

After "ST-BY" indication

appears on the screen,

press TX touchpad, then

turn GAIN control CW.

Neither echo nor noise appears.

TROUBLE 3

Page 4-9

Picture appears

normally.

V

Noise appears but no echo.

TROUBLE 4

Page 4-10

Echo appears but with poor

Sensitivity.

TROUBLE 5

Page 4-11

Picture bearing is not

Synchronized with antenna rotation.

TROUBLE 6

Page 4-15

Picture range does not change.

TROUBLE 7

Page 4-16

Change range setting.

V

\ TROUBLE 8

Page 4-19

No STC effect.

yTurn STC control CW.

\

TROUBLE 9

Page 4-20

No FIC effect.

Press on FTC touchpad.

\

Press IR touchpad.

Vv TROUBLE 10

Page 4-21

Interference Rejection is not

performed.

|
Continued

4-2

TROUBLE 11

Page 4-22



Check VRM/EBL

functions.

VRM/EBL operations are not

normal.

d

Turn off the radar.

4-3

Vv TROUBLE 12

Page 4-22



~—— DEFLECTION

board

J1351

~~ PRESET CONTROLS
board ADJ-6175

Fig.4-1 DISPLAY UNIT TOP VIEW (1)

WITH UNIT COVER REMOVED

VOLUME board

VOL-6174

ILLUMINATON

board PAN-6173

Pl

POWER SUPPLY:
board PTU-61/71

POWER SWITCH

board MSW-61/70

Fig.4-2 DISPLAY UNIT TOP VIEW (2)

WITH UNIT COVER REMOVED
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PROCESSOR board

SPU-6172

Fig.4-3 DISPLAY UNIT BOTTOM VIEW

WITH UNIT COVER REMOVED

J1351#1(+)/2(-

Mains Input

FUSE F1351(10A

For Mains Input —— Grounding
Terminal

Fig.4-4 DISPLAY UNIT REAR VIEW



4.2 Troubleshooting

| TROUBLE 1 | Power iS not supplied.

* Main fuse F1351 blown.

* Overvoltage or Low voltage of ship's mains.

* Short circuit on dc line.

* Faulty POWER SUPPLY board.

Cause:

Check/Remedy: 1) Check if the main fuse F1351 is blown. See Fig.4-4. If it

is blown, replace it with a new one.

2) If the fuse blows again, disconnect Pl (Fig.4-2) from the

POWER SUPPLY board, insert a new fuse and turn on the radar

again.

3) If the fuse blows once again, the POWER SUPPLY board may be

faulty. Replace the board with a new one.

4) Check the mains input voltage as follows. See Fig.4-1.

Rating Check Point

10.2 to 31.2Vdc J1351 #1(+) - #2(-)

| TROUBLE 2 | Nothing appears on the screen.
(Characters/legend do not appear.)

Cause: * Faulty CRIT H.V.

* Faulty PROCESSOR board (SPU-6172).
* Defective CRI.

Check/Remedy: 1) Check if the CRT heater is lit. If it is lit, adjust the
CONTRAST pot.(R7) and BRIGHT pot.(R37) on the DEFLECTION

board. See Fig.4-5.

@?—J — P37 BRIGHT)

R7

(CONTRAST)

Fig.4-5 DEFLECTION Board (parts side)
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2) When no picture appears on the screen despite the adjustments

mentioned above, check the CRT high voltage as follows.

Taking special care for H.V. charged (approx. 11.5kV), turn

off the radar and pull out the CRT anode cap, then move it

close to the chassis (approx. 8mm apart). If the CRT high
voltage is normal, sparking will be occur.

3) If sparking does not occur, the CRT may be faulty.

Replace the CRT assembly with a new one.

4) If sparking occurs, the PROCESSOR board may be faulty.

Replace the PROCESSOR board with a new one.

5) Check the vartical/horizontal synchro pulses at pin#5

(ver.) and pin#2 (hor.) of J56 on the PROCESSOR board by

using an oscilloscope. If the pulses shown in Fig.4-6 are

not observed, the CPU or U29 on the PROCESSOR board may be

faulty. See Fig.4-8.

- |__2/0us — §.58us
i >

_| Lo JL IL
} 16.6ms ; 63. 25us .
» < —|

Waveform at Pin#5 of J56 Waveform at Pin#2 of J56

on the PROCESSOR Board on the PROCESSOR Board

(Vertical synchro.) ( Horizontal synchro.)

Fig.4-6



6) Check the video signal at pin#4 of J56 on the PROCESSOR

board. If the signal shown in Fig.4-/ is not observed,

the Video RAM block (U42 to U46, U51 and U52) in the

PROCESSOR board may be faulty.

4Vp-plt

See Fig.4-8.

Fig.4-7 Pin#4 of J56 on the PROCESSOR Board (Video signal)

J56#2( Hor.synch. )

#4( Video)

U46

#5(Ver. synch)

U42 Swan |

ReSe “OO
_ > = 7 :

U45— 4) IR [ Si Ipy ye
Sr! ; v2

al | Co |

22 ;

aitiag| NO om
6 oh

{—} use
R

ror
Cr | L a

sip C3)
U4g— oO eg pe!

4) fot iF
et v23 ue

3 pol

oy Ib,Pet)

J" iT
7syLe =. 1k

SC “2 pC ie Ce

SPU-6172() FURUNO ~~ [|

3A S| Jel C{iglL sf

038-648

1
g

| MADE IN JAPAN

f[ | Lc LS LYS
2

u27 o u2zt
»

7 Lad

| :
J

use ue! £ us3 2

Cs CsI coal
a 8 v62 -_

uve

. Sl CS]
u22

oo:
R22 {}

- fa H, -_ ys G 13 } a” ow, | ~ ona \ _] " 0)
Om oak / . "eh \ oe

| / \
CPU U 29 U51 Us2

Fig.4-8 PROCESSOR Board (SPU-6172) solder side
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| TROUBLE 3 | Antenna does not rotate.

Cause:

Check/Remedy:

* Scanner rotating mechanism jammed.

* Defective scanner motor.

* Faulty MOTOR CONTROL board.

* Faulty power supply circuit for scanner motor.

* Poor connection between scanner and display units.

1) Rotate the antenna radiator by hand. If the radiator does

not rotate smoothly, remove the radiator assembly from the

Scanner driving assembly. Then, replace the defective

bearing with a new one. If the radiator rotates smoothly,

the scanner motor is shorted or the MOTOR CONTROL board is

faulty. See Fig.4-9.

Radiator Assemb]

Scanner Driving

Assembly

Bearings

ro?
<Zz

me

Scanner Motor

MOTOR CONTROL

Board (SI-5588)

Fig.4-9 Scanner Unit

2) Check the power supply circuit for the motor. Measure the
voltages at pins #1(-12V) and #2(+12V) of P/J2 on the POWER

SUPPLY board. See Fig.4-2.
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| TROUBLE 4 | Neither echo nor noise appears.

Cause: * Video signal line disconnected or shorted.

* Faulty IF AMP. board.

* Faulty PROCESSOR board (SPU-6172).

‘cine —_- =o

PROCESSOR board (SPU-6172) |

Video Signal Fron af Analog Circuit | Digital Circuit fF} MEMORY A To CRT Circuit
IF AMP board

952#13 |

Check/Remedy: 1) Check the continuity and isolation of the video signal line

between the scanner and display units. (Before checking with

ohmmeter, disconnect the video signal line at both ends.)

2) Measure the receiving signal (video signal) at pin #13 of

J52 on the PROCESSOR board by using an oscilloscope. See

Fig.4-12. If the signal shown in Fig.4-11 is not obtained,

the IF AMP. board may be faulty.

Fig.4-11 Video signal at pin#13 of J52 on the PROCESSOR Board

3) If the signal shown in Fig.4-11 is obtained, the PROCESSOR

board is faulty. See Fig.4-12.

[ems (Video)

se OD ineg8 astO yaaaB= ed Ti)“ie Ws il t= oF Be
— +o

a | ur Hin! Sif a ag
4) 3 |p Ci iC 3 CS)
4) (2If Sn ah VM 31 #31
4 esr sn TSS

——, ip Sh a Ck
\—— lees | C—s| fk eg
: | _. Wk

ee eet
MADE IN JAPAN, on

Wfay Sse
Ee“ =0 on GO —/ an ne?

on | iy ra -|_J

Fig.4-12 PROCESSOR Board (SPU-6172) solder side
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| TROUBLE 5 | Noise appears but no echo.

Cause: * Defective magnetron.

Faulty TX trigger generator in the display unit.

Faulty modulator trigger circuit in the scanner unit.

Defective PFN (Pulse Forming Network) or Pulse transformer.

Defective MIC/limiter.
+

+
 
+
 
%

Check/Remedy: 1) Check the magnetron current for the following ratings.

See Fig.4-13.

Rating Check Point |

Short Range: 1.3 to 2.4V P801 #3(+) - #5(-)

Long Range: 1.8 to 2.4V

MODULATOR Board

N Photo No.1878

J/P801 —

Pulse Transformer (T1801) |@Q@Q®
(Magnetron Heater OAO®
Voltage Check) — @QOOY)

Fig.4-13 Transceiver Module Side View

4-11



2) If the magnetron current is within the rating, the MIC/
limiter may be faulty. See Fig.4-18. Replace it with

new one. (Handle the MIC/limiter as one device.)

3) When the magnetron current is not within the ratings,

check the magnetron heater voltage for the followings

rates. See Fig.4-13.

Rating Check Point

6.0 to 6.6Vdc T801 #4(+) - #6(-)

Condition: ST-BY; minimum CRT brilliance; scanner rota-

tion suspended; 0.25 n.m. range

4) If the magnetron heater voltage is within the rating but

the magnetron current is not obtained yet, check the IX

trigger generator in the display unit (PROCESSOR board).

| PROCESSOR board (SPU-6172)

° _ TX TRIGGER
= TX TRIGGER GEN. > (To Scanner Unit)

]

TX TRIGGER SET SIG.

from CPU

oad seca — J

Fig.4-14

5) Check the TX trigger waveform at pin#1 of J52 on the
PROCESSOR board (SPU-6172) by using an oscilloscope. See

Figs.4-15 and 4-16.

8 to 10Vp-p

| <—8 to l5usec

Fig.4-15 TX. Trigger at pin#l of J52

on the PROCESSOR board
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J52#1

(TX Trig.)

y,

6) If it is not observed,

the CPU at pin #11 of U3 on the PROCESSOR board.

Fig.4-16 PROCESSOR Board (SPU-6171)

check the TX trigger set

4-16 and 4-1/7.

Changed according to

the RANGE setting
s

Np-p

>

Fig.4-17 TX TRIG. SET SIG. at pin#l1l of U3

on the PROCESSOR Board

|
|

_ k—8 to 15usec

SS, OS SS
ee OO Op OSH SS Cues
a et ga I) BSSSH, Bees BS oc SS)Mn
4) 3p pas {ft gtey a

e ae wen eeeOF
4) 3 If a i | SU | || SI k [_¢),

4) 3 | — J =pyp

rT x fF — = 3CEES J: Te OSI
oD own we wo -TM"O--O mw |J2
| , ie 1 | 3) |. Tk
| il IKE a1 C SB pL rs ds eae

spu-el72() FURUNO [| mos Se IF (TX Trig.

| on iC h Cig} Set Sig.)

MADE IN JAPAN I {3 pk\ - - wg wo TM I],

7 a | C303 | p§OSE toe .

a ee t=" pt 38. 85MHz
Fad =i ‘ ——— ~— —] o

om | " eee —~ 56

Signal from

See Figs.

7) If the signal is not obtained at pin #11 of U3, the timer

IC (U2) on the PROCESSOR board may be faulty.

If it is obtained, U56/U62/U4 or Y1 (Crystal:
the PROCESSOR board may be faulty.

Signal (38.85MHz) at the pin#2 of U62.

4-13

See Fig.4-16.

38.85MHz) on

Check the oscillation

See Fig.4-16.



MIC/Limiter

If the TX trigger is obtained at pin#l of J52 on the

PROCESSOR board, check the scanner unit as follows.

Disconnect P4 on the POWER SUPPLY board; operate the radar

in transmit condition. Check the modulator trigger wave-

form at the collector of Q822 on the MODULATOR board. See

Fig.4-18. If it is not obtained, the modulator trigger

circuit may be faulty.

If the modulator trigger pulse is normal, magnetron, pulse

forming network or pulse transformer may be faulty.

See Fig.4-18.

Magnetron

Magnetron

N Photo No,1620 Pulse Forming Network

Pulse Transformer

N Photo No,1878

SCR (CR803)

Q822 Collector

10V (Mod. Trig. Output)

Fig.4-18

MODULATOR board
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| TROUBLE 6| Echo appears but with poor sensitivity.

Cause: * Deteriorated MIC.

* Deteriorated magnetron.

* Faulty TUNE control on the VOLUME board (VOL-6174).

Check/Remedy: 1) Adjust the TUNE control on the front panel. If best tuning
is not obtained, check the TUNE control (VR401) and TUNE
preset pot.(VR2) on the PRESET board. See Figs.4-19 & 4-20.

—— TUNE CONTROL —___“~~ Va.

2) (VR401) iu) Sr
(8) VOL-6174 eal’

7 cee it

(= vR6o2_sTc ;s]}''

poe | bli
|

VOLUME board ————F =,“
(VOL-6174) VR601_GA ra

' ~\
’

i : “ if

3113 a
sa
" vi

dak

Fig.4-19 TUNE Control (VR401) on Display Front Panel

le

J (elt)

PRESET board

(ADJ-6175)

TUNE PRESET

Volume (VR2) /——~Tap#2

A
D
J
-
6
1
7
5
 

|°

~

S
a © ZUA

Fig.4-20 TUNE PRESET POT. (VR2) on PRESET board

(Display Unit Top View)

Measure the tune voltage at TAP#2 on the PRESET board.

See Fig.4-20. If the voltage varies while turning the TUNE

control (VR401), VR401 is normal. (The voltage is preset

around +20Vdc with VR2. When the TUNE control is turned,

the voltage varies about 2Vdc.)

2) Check the magnetron current referring to "TROUBLE 5" on page

4-11. If the magnetron current is far out of the rating,

replace the magnetron with a new one. If it is OK, the MIC

may be faulty.
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| TROUBLE 7 | Picture bearing is not synchronized with antenna rotation.

* Defective heading flash key.

* Faulty MOTOR CONTROL board.

* Defective tacho-meter in the
*

Cause:

SCANNER UNIT DISPLAY UNIT

scanner motor.

Faulty PROCESSOR board (SPU-6172).

PROCESSOR board (SPU-6172)_

| WAVE
HEADING Pulse C PU

KK FORMING

J52#5

BEARING Pulse PLL Circuitd

|=
Fig.4-2l

Check/Remedy: 1) To check the heading flash key, connect a multimeter, set

at 10Vdc, between pin #5 of J52 on the PROCESSOR board and

the ground. See Fig.4-22. In normal operati on, the meter

swings from +5V to OV when the antenna radiator faces dead

ahead. If the meter indication stays at +5V or OV, the

heading flash key (Fig.4-23) may be faulty or connection

between the scanner and display units is cut off.

J52#5( Heading)

#6(Bearing)

Z
ac-eree

U9#2 HhOa= ‘ae
(Bearing 4) Cp Cg
4096pIs/rev.) |

a i
‘eal

Sal iC == tet
4) [3 | FCk CI 13 | jo

Sil 1h)"
w

oa ip Cy sil 3 pC IF 1k
v ° H] °

| an =e = je —tig p
| { >| re “

SPU-6I72() FURUNO \ ‘WI s|[a —s|kt aT: c— IE
. oT iT"

It, MADE IN JAPAN yy | — ‘t = —| KR L S|
‘apes sy Sei Tf ce
E—a, “ aa oe an — ; are

U13#7

(Heading)

L— U14#10

(Heading)

Fig.4-22 PROCESSOR Board (SPU-6172) solder side
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2) To check the bearing signal, connect an oscilloscope

between pin #6 of J52 and the ground. See Fig.4-22. If

450 pulses/rotation (180Hz) are not obtained at pin#6, check

the scanner motor speed on the MOTOR CONTROL board as

following rate. See Fig.4-23 for the locations of check

point and adjuster.

Rating Adjuster Check Point

180Hz VR9O1 TP904 #3 and #4

3) If the adjustment mentioned above is not effective, the

MOTOR CONTROL board may be faulty. Measure the voltage

between TP904 #3 and #4. If it is less than 100mVp-p, a

tachometer in the scanner motor may be faulty. Replace the

Scanner motor with a new one.

HeadingVT?
ae Flash Key

Scanner Motor

io

MOTOR CONTROL 
ro904

Board (SI-5588) _ )

g ° TP904
VR901

ey
VR901

COMPONENT SIDE MOTOR SPEED ADJ

Fig 4-23
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4) Check the heading pulse at pin #7 of U13 on the PROCESSOR

board. If it is not obtained, U13 may be faulty. See

Fig.4-22.

Check the bearing pulse (4096 pulses/rotation) at pin #2

of U9 on the PROCESSOR board. If it is not obtained or

the number of bearing pulses does not coincide with 4096,

the PLL (Phase Locked Loop) circuit in the PROCESSOR board

is faulty. Replace the board with a new one.

If both heading and bearing pulses are normally obtained

at pins #2 of U9 (bearing) and #10 of U14 (heading) respec-

tively, the PROCESSOR board may be faulty.
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| TROUBLE 8 | Picture range does not change.

Cause: * Faulty TOUCHPAD KEY (FKB-6282)

* Faulty PROCESSOR board (SPU-6172).

PROCESSOR board (SPU-6172)

{ Pe

pk
T4 J53#12 ,

TOUCHPAD|
KEY board 3

ji

—i_.

3p

Fig.4-24

1) Check the output level of pin#12 of J53 on the PROCESSOR

board. See Fig.4-25. If the output level is not down to

OV when the RANGE touchpad is pressed, the touchpad key is

faulty.

L ____ ____ 0s I i nc-ents eee nie
: C3} Sr Sey: i 3

41) ir | iy i al 3a feat
Ya4) 3 1p ai 1k C8,

41 3 If xt yp Coa | MCS pie
v30 ¢ o—'6 ve w

41 304 sip C4] 311 1p 1 1k
9 = v-0

— : pl S| | xe ie — Sik
: SPU-6172(1) Si “ ae ad | 3H S| zl sy"' iy ves vse we

| nl 1k CS

v MADE IN JAPAN ‘ ‘ee I IC [yO
ii is a) (Sg =u

J53#12

(+5V or OV)

Fig.4-25 PROCESSOR Board (SPU-6172) solder side

4-19



Tn

|TROUBLE 9] No STC effect.

Cause: * Faulty STC circuit.

Check/Remedy: 1) Check the STC waveform at the test point TP602 by using an

oscilloscope.

10V— [7
TX Trigger

9—_ji Le

Waveform Check Point

STC: TP602

\ STC Trigger: J611 #4

' STC Waveform )
qv C613 gy

TP6020 .

STC: Max. (STC) ay (Trigger)
GAIN: Max.

SV _
Le p52 | r IF AMP. Board

Fig.4-26 STC/Trigger Check Points

2) If the waveform is not obtained, check the STC trigger at

J611#4.

3) If the STC trigger is obtained but the STC waveform is not

obtained, replace the IF AMP. board with a new one.
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| TROUBLE 10] No FTC effect.

Cause: * Defective relay (Kl) on the PROCESSOR board (SPU-6172).
* Faulty FTC circuit (U5/U27 on the PROCESSOR board).

PROCESSOR board (SPU-6172) |
Q

Video Signal from 6

Scanner Unit | K1(Relay)

| t
U 5

Lo

FTC Touchpad Key —F— CPU ;
§

| - . -

Fig.4-2/

Check/Remedy: 1) Check the voltage at pin #1 of J53 on the PROCESSOR board.

When the FTC touchpad on the front panel is pressed ON,

confirm that the voltage becomes OV. If not, the FTC control

circuit (U5/U27) may be faulty. If the voltage goes OV,

the relay (K1) on the PROCESSOR board may be faulty. See

/

a tem ae | Vas kB
a = ITS 8
La - a o GOA Ces4) (Cig —— 3119 suiMec

x ei =
4) 3 fo aie te
4) fe | — ) C3 pk
a SiR iI Tit a lL
en wa | ” “ :1 lo im ie 2 1isC i he} u27

YoohHi rs
SPU-6172(f}) FURUNO | | : vee vse ue

L a 1.) ic (3k

j 5 341 i” MADE IN JAPAN, wee on , i= Iki i F
||C8 Cy | SI — CSC sii 1 | ¢ UF

(45V or OV) ey ee |oO”. 1 ha “wl __t®

Fig.4-28 PROCESSOR Board (SPU-6172) solder side
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| TROUBLE 11 | Interference Rejection is not performed.

Cause:

Remedy:

* Faulty PROCESSOR board (SPU-6172).

* Poor contact of the TOUCHPAD KEY.

1) Replace the PROCESSOR board with a new one.

TROUBLE 12 | VRM/EBL operations are not normal.

Cause:

Check/remedy:

* Defective TOUCHPAD KEY (FKB-6282).

* Faulty PROCESSOR board (SPU-6172).

1) Check the voltage at pin #5 of J53 on the PROCESSOR board.

See Fig.4-29.

2) If the voltage is not down to OV when the RING touchpad is

pressed, the key may be faulty. If the voltage goes down

to OV, the PROCESSOR board may be faulty.

with a new one.

_ 1) od (>) POD

a ee eee
al ons ee Be oe

:

AeGe “OO al On i@yeEn ¢-— 8 BE

{== == — fai ogre oa U BF
‘. tata ay

o— 6 we

(ee — “tr
o33-@ 96

ye
®

4) CS |f-{1k mill 31k CS jp

4, Cf “Ik C3), | : LL... — |i an

4) sk T aT 3 1RC iro oT
c—TMo .

| ~ : |e” 3/11 SIC “3 kt — is 1p
4 st! —Ir} om

| SPU-6172(1) Jt cat J | ae — Ih = Si kl 215
| 7 | : US k

- — a
, MADEIN JAPAN ye ee

a A: CD = I =U:
? 

ver
—

\
J53#5

(+5V or OV)

Replace the board

Fig.4-29 PROCESSOR Board (SPU-6172) solder side
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CHAPTER 5 PARTS LOCATION

[Display Unit]

aCRT Anode Cap

———— DEFLECTION

board

PRESET CONTROLS

board ADJ-6175

Fig.5-1 DISPLAY UNIT TOP VIEW (1)

WITH THE COVER REMOVED

VOLUME board

VOL-6174

ILLUMINATION

board PAN-61/73

POWER SUPPLY

board SPU-61/72

“—~ POWER SWITCH
board MSW-61/70

Fig.5-2 DISPLAY UNIT TOP VIEW (2)

WITH THE COVER REMOVED
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PROCESSOR board

SPU-6172

010 No.1964
spopeceenti

seat:

Fig.5-3 DISPLAY UNIT BOTTOM VIEW

WITH THE COVER REMOVED

J1351#1(+)/#2(-

Mains Input) yet

FUSE F1351(10A
For Mains Input Grounding Terminal

N Photo No.1963

Fig.5-4 DISPLAY UNIT REAR VIEW



a8 RRSP PTU-6I7!

Fig.5-5 POWER SUPPLY board (PTU-6171)



b

yfe—seoo

noel,

ern|ber

Fig.5-6 PROCESSOR board (SPU-6172)
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|Scanner Unit|

Radiator Assembly

(A-170A

J/P901

Transceiver Module

J/P902

N Photo No.1617 
—

MOTOR CONTROL Board = oH 490oar

S1-5588 Boos

Fig.o-/ Scanner Unit with Transceiver Module

Circulator

HY 801

N Photo No.1620 
Magnet ron

(V801

Heading Flash KeyMIC/Limiter $801



J901 MOTOR CONTROL Board

(SI-5588)

J902

See Fig.5-11, 4m

JI903

N Phe-s No. 1879

Fig.9-9 Transceiver Module

IF AMPLIFIER Board (IF-5657)

mam See Fig.5-10.

MIC/Limiter

(U801/CR810)

J905

(TX HV Line)

N Photo No,1877

Fig.5-10 Transceiver Module Side View

Note: Do not separate

limiter from MIC.

MODULATOR Board (MD-4171)

Magnetron

(V801)

SCR

(CR803)

N Photo No,1378

Fig.5-11 Transceiver Module Side View
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(T801)
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Y
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OMUAUS
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© MADE IN JAPAN

Fig.5-12 MODULATOR Board (MD-4171)
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IF AMPLIFIER Board (IF-565713Fig.5-
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Fig.5-14 MOTOR CONTROL Board (SI-5588
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CHAPTER 6 TECHNICAL DATA

6.1 Characteristics of Major Electrical Components

Parts Name Page

1. Magnetron 6-2

2. Circulator | 6-3

3. Limiter 6-4

4. MIC 6-5

5. Motor 6-6

6. Transformers 6-7 to 6-9

7. Choke Coil 6-10

8. Digital Integrated Circuits 6-11

9. Linear Integrated Circuits 6-12 to 6-18

10. Transistors 6-19 & 6-20

11. Field Effect Transistor 6-21

12. Diodes 6-22 & 6-23

13. Zener Diodes 6-24

14. Thyristor (SCR) 6-25

15. Light Emitting Diode (LED) 6-26

16. Photo Coupler 6-2/
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MAGNETRON

SPECIFICATIONS OF MAGNETRONS

P

Type: 9M302/E3513, L PM]

Furuno Code No.: 000-101-733

Applications: 9410MHz band

radar pulse transmission
HK H

Maximum Ratings

Min. Max, Unit 120

Heater Voltage (Ef) S.7 6.9 V | __t

; |Cathode pre-heating time (tk) 120 sec. CO | | -
Peak anode voltage (eb) 3.2 3.3 KV L 135.5 a

Rate of rise of voltage pulse (rrv) 60 KV /us

Peak anode current (ib) 2.5 3.5 A

Average anode current (Ib) a mAdc CY RF COUPLING
Peak input power (pi) 13 KW - iC A
Average input power (Pi) 13 W : Lt A
Duty cycle (Du) 0.001 TM af ot na a"

4 tol to sta
Pulselength (tp) 0,05 1.0 us TM) Tw S

| 87.76 38.63 4- 64,32
VSWR (6< ) 1.5 —_

Plate temperature at test point 120 al

Electrical Characteristics

Test Condition Min, Typ. Max. Unit

Heater Current Ef=6.3V 0, 43 0,52 0.6 A

Peak plate voltage tp= 0.9 - 1. lus 3.3 Sem 3.7 KY

A tput = 3.0 Wverage ou ower :

soe Ib = 3.0mAdc
Frequency 9380 9410 9440 MHz

Spectrum Bandwidth | ib= 2,5 -3.5A 1.2/tp 2.9/tD MHz

Missing pulses (stability) 0.25 %

Fre quency pulling 6, = 1.3 min. 18 MHz/°C

Temperawture coefficient Tp = 40 - 70 °C -0,25 MHz

Life SOO hrs

NOTES: 1. Pre-heating time required is 120 seconds minimum for ambient temperature in

excess of O°C and 180 seconds minimum for O°C to -55°C.

5 minutes.

test.

2. Frequency pulling denotes the frequency variation produced in the period of

The measurement is done within 15 minutes after the start of the

3. The life of the component is exhausted when the average output power drops to

2.4W and the ratio of missing pulses increases to 1% under the test condition

Stated above.
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CIRCULATOR

SPECIFICATIONS OF CIRCULATOR

Type: RC-4356

Furuno Code No.: 000-106-863

Manufacturer: Toshiba

Applications: X-band, directional coupling

Electrical Characteristics:

Frequency Range: 9,300 to 9,500MHz

Center Frequency: 9 ,400MHz

Bandwidth: 200MHz

Insertion Loss (Ta=25°): 0.3dB (Max.)

Isolation(*): 29dB (Min.)

Allowable Average Power: 30W

Allowable Peak Power: 30kW

VSWR: Less than 1.1

(*): Isolation is the ratio between the energy entering into a port and
energy scattered into the adjacent port on the side opposite to normal

circulation. It is measured with a matched source and all other ports
correctly terminated.

4-94.5 31t0.1

a . Yt Th] .s
aa) 4 ~

itt 2 oO y “

\y 3 al jy |
Led J > nama !

T5040.2 | 99 530.3

4-645 rf

a ~_S T ke na Th oS
ae| CC _

S L | min ~=: 3 -- “&

3110.1 31401 | \2x4- 64.2 ©

Unit: mm
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LIMITER

SPECIFICATIONS OF LIMITER

Type: S-Lx12

Furuno Code No.: 000-107-090

Applications: X-band limiter

Maximum Ratings at Tc=25°C

Pulse Power: (see note 1.): 800W

Average Power: 0.8W

Operating Temperature: -20 to +70°C

Storage Temperature: -30 to +90°C

Electrical Characteristics at Tc=25°C Main. Max. Unit.

Frequency Range:(see note 2.): 9.3 9.5 GHz

Insertion Loss at 9.4GHz (see note 2.): 1.1 dB

VSWR (see note 2.): 1.5

Flat Leakage Power (see note 3.): 120 mW

Spike Leakage Power (see note 3.): 300 mW

Recovery Period to -3dB (see note 3.): 0.5 us

Rated Power for continuous operation: 400 W

(see notes 1 and 4.)

Life-over Point: When the insertion loss for 0.5mW continuous wave exceeds 3dB.

Note: 1. Measured at 9375MHz; pulselength, lus and pulse repetition rate, 1000pps.

2. Measured at continuous wave of less than 0.5mW.

3. Measured at pulse power 400W; 9375MHz; pulselength, lus and pulse repetition

rate, 1000pps.

4. This value is subject to change with pulselength and case temperature.

I

SLX1 2 |
3Cco001}

<Q | AE IN Jaran!
—|

leah.)

Output Side | ) Input Side

=
A LS 41.3+04 |

357° | -
=—O4 310+02 4—M4x07

4 S YY
A

32
5 

+0
.%

4
)
5
+
4
-
0
.
4

<- Unit: mm



MIC

— FURUNGO

SPECIFICATIONS OF MIC

Type: RU-5469

Furuno Code No.: 000-105-431

Manufacturer: Fujitsu

Application: X-band frequency conversion

Structure: Microwave IC

Electrical Characteristics at T=25°C

Frequency range: 9,300 to 9,500MHz

Noise figure: Less than 4.0dB

Intermediate frequency: 60MHz

Local oscillation

frequency: 9,360 to 9, 560MHzZ
Tuning sensitivity: 6MHz/V (Min.)
Total gain: More than -/dB

Operating voltage: +5V

Tuning voltage: 5 to 35V

/0\7%.

ii ti

| ze S}
Cn! =) ca +5~35V

NS eh.

o- —. —
oe | PNY) Terminal No.

| | , |!

| YO 1 Ment 1: IF output

CYA | : 2: +5 to +35V
3: Supply voltage (+5V)

N\
N

N 2
S

gs

Ee fi __| | — =)

ew weer TPR (7 |
Lr T ue a ~ © | RU-Sa6o || |

| [ARR |
li | tj) Jus | eS

| | |} aot | | |
| J | | |

L 2. 3
Unit: mm



Scanner Motor

SPECIFICATIONS OF MOTOR

Type: RM-5499

Furuno Code No.: 000-633-400

Manufacturer: Japan Micro Motor Co., Ltd.

Rating: Continuous

Input Voltage: 12VDC

Current: 60mA (Max.)

Number of Revolutions: 150rpm

Torque: 20gcm

Rotating Direction: CCW viewed from axis

Ambient Temperature: -30 to +70°C

Life of Motor: More than 10,000 hours

Tacho-meter Output Freq.: 180Hz

Tacho-meter Output Voltage: 100mVp-p (Min.)

(at 150rpm, 1000kohms load)

rT a [7 >< ‘i | | J18 - 0.05
2 =

oe ee ee

A N 7 1 1
a rs

N
~~

.~')

bond7 ¥ >
x| % diz

| ° me

@ Fil als $40 0.2
& cee

ea NY
Unit: mm



POWER TRANSFORMER

SPECIFICATIONS OF TRANSFORMERS

Type: RT-6187-1 (Power Transformer)

FURUNO Code No.: 000-104-533

Inductance: 29.7uH( Ow at 1kHz, 1Vrms
94uH Nae at lkHz, 1Vrms

DC Resistance: 0.017ohms (N3: > -(8))
Insulation Resistance: More than 100Mohms at 5OOVDC (lmin. (G)- (2): @)(8)- (9))

Withstanding Voltage: 1000VAC (1min. D-O.@-O1200VAC - to soos %

t PY UU |

6 RT-6187-1

N a a

|
{

>

“ |

) f ‘ a 5 | Unit: mm

| - r— 20

@ © jo-~ 40T
Uaeloeloe Selo @— (8) 27

_ oT x 2 vy, 6Nz 91 x 2
Go)

WindingDirection Cpeneranees) > @
G (2 | 5T x 2 Nz 2° x 2

| =2=2H/}) (27

jon 4ov

No. of Turns
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POWER TRANSFORMER

— FURUN®GO

Type: RT-6188 (Power Transformer)

FURUNO Code No.: 000-104-534

Inductance: 1.72mH ((2)-(3)) at 1kHz, 1Vrms305mH RS at 1kHz, 1Vrms
DC Resistance: 31.50hms (1) -(8))

Insulation Resistance: More than 100Mohms at 500VDC (1min.) ((3)-@))

Withstanding Voltage: 1000VAC (1min.) (@-@) 0
(3)-@)1200VAC (2 to 3sec.)

26.5 —

i rf UU
mi IRT6188°. |

, Ue an

me.

‘ PaTHER 5
Unit: mm

D @

( xe A

Winding Compe
Direction ©) (s))

No. of Turns
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PULSE TRANSFORMER

— FURUN®

Type: RT-4484 (Pulse Transformer)
Furuno Code No.: 000-734-484

Electrical Characteristics

Impedance: 59.2 ohms : 1,170 ohms

Pulselength: 0.08 to 0.6us

Pulse Repetition Rate: 1,000 to 3,500Hz

Output voltage: 3.5KV

Output current: 3A

Heater current: 0.52A

Insulation resistance: More than 100Mohms at 500VDC

Winding ratio: 1:15:15

ff \ 4

i>
RT-4484 Tor 5.2 ohms <4 a 1,170 ohms

"35pif \o / :

4
5

i
..

y

_ 65

71

56

a Om On
b 4

00

2. |

T TH

i | Y
Unit: mm
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CHOKE COIL

SPECIFICATIONS OF CHOKE COIL

Type: RL-4616

Furuno Code No.: 000-101-282

Inductance: 580mH

(DC current: 48mA,

1. 5KHz/27Vrpm)

DC resistance: Less than 45 ohms

Insulation resistance: More than 100M ohms

Operating temperature: -20 to +70°C

{ |} }
f | oo!
+RL-+4 —

L | | FQ 7
2 | 580mH ,

365 | SC

ples

210: c

a
i
a

3
0

—
—| 
n
s

|

Unit: mm
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DIGITAL IC

— FURUN®@®

SPECIFICATIONS OF DIGITAL ICs

Type Code No. Manufacturer Function

HD74LS221P 000-162-530 Hitachi Dual Monostable

Multivibrator

TC4538BP 000-163-907 Toshiba Dual Retriggerable

One-shot Multivibrator

Cx Ry

Vv

1 2 3 4 5 4 ? # 0o

1A 18 1 10 20 2 2 Rex =GNO 150 14
CLA Cont

T1 va 10

Noo@eHD74LS221P 10 -
Co 02}9

130———

Rx and Cx ere external componenta

Voo 2 Pin 16

Vss = Pin 8, Pin 1, Pin 15

TC4538BP
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LINEAR IC

Type: M5186P

Furuno Code No.: 000-150-284

Application: TV IF Amp, Video Detector, Auto Freq. Control

Absolute Maximum Ratings (Ta = 25°C)

Supply Voltage:

Power Dissipation:

Operating Temperature:

Storage Temperature:

16V

1. 4W

-20 to +/75°C

-40 to +125°C

cam

—2)—0

Vee(+!2.0¥)

LLO VIDEO i4) VIDEO
ar OUTPUT

| | [CARRIER
limit.

Le | SOUNO net
— be AF T ae 6) AFT

aa OEFEAT
SIGNAL

AFG _ OUTPUT SA
”[tract 5 AFT

Lepevec OUTPUT

YIOEO

OUTPUT

BLOCK DIAGRAM

1 22 RF AGC ControlVIF Am p Input =
Cj 2 21) ~=SXIF AGC Filter

Earth CI 3 cOF] = =IF AGC Amp Input

C4 1915 IFACCC trol soos ees 14 13 12

” on Oo ap ae oe ape et on Ete ol lo)
RF AGC Qutput 2 3

2 1S VIF Cutpuc | Pe |: | ot
AFT SW é 175 | -. ie x

AFT OQurcput o7 16 Power Supply TPITSECI Pow .

; 28°33AFT Coil Cle 1SC~—sLLLD Input —

14 Video Output a|LLD Coil 1c 9 =e =P 3
Cj) 10 13f4 SIF Qutput it

eek sou Oi 12-7 SIF Filter =o

Unit: mm

CONNECTION DIAGRAM (TUP VIEW)
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LINEAR IC

Type:

Furuno Code No.:

Manufacturer:

Applications:

LB1601

000-161-551

Sanyo

Motor Speed Control

Maximum Ratings (Ta=25°C)

Min. Max.

Supply Voltage(Vcc): -0.3 17
Input Voltage: Vec/2 - 2.5 Vec/2 + 2.5

Output Voltage: -0.3 Vcc

Power Dissipation: 1.3

Operating Temperature: -20 +75

Electrical Characteristics (Ta=25°C)

Input Bias Current: -10 +10

Input Voltage: 2.0 3.0

(Vcc=5V)

Output Voltage: 1.0

Current Dissipation: 20

A26VAK _ 15=0

3462! losiMiN

C i :

cq} rip *
tee ae mn

Ln ee! ~ .U | i 4, =

U J *

C ‘G fl = Ey

bol 7 3
S| 2 Ha

am
© \ bapa ng

162-045 4s

(TT

AA TT \
if | *

ous +0a=tts Unit:
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LINEAR IC

Type: TA78LO05AP

Furuno Code No.: 000-163-606

Manufacturer: Toshiba

Application: +5V regulator =

Maximum Ratings (Ta=25°C) 3

Supply voltage: 35V are | ae

Qutput current: 150mA LO MAX. J

Power dissipation: 800mW series a) 3 5

Operating temperature: -30 to 75°C als

Electrical Characteristics (Tj=25°C) orm

254 "

Output voltage: 5V «n= :
Quiescent current: 3.1mA rey tS

Line regulation: 55mvV a

Load regulation: lilmV 2 OUTPUT

Ripple rejection: 49dB S cOMMON

Unit:

Type: uPC271C

Furuno Code No.: 000-161-050

Manufacturer: NEC

Applications: Comparator

Maximum Ratings (Ta=25°C)

Differential Input Voltage: +30V

Input Voltage: +15V

Power Dissipation: 350mW

Operating Temperature: -20 to +70°C

—_ =

GND a 8] vt

Is [2] 7] our PUT

vo [A] [5] BALANCE

(Top View)
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LINEAR IC

SPECIFICATIONS OF LINEAR ICs

Type: yPC595C

Furuno Code No.: 000-161-060

fe)

Absolute Maximum Ratings at T#25 C

Supply voltage to pin 11

Supply voltage to pins 7 and 8

Input voltage between pins 1 and 2

Supply voltage to pins 6 and 10

Input voltage to pin 5

Power consumption

Operating temperature

Storage temperature

18V

18V

10V

6V

+10, -20V

400mW at Ta=70°C

-20 to +70°C

-40 to +125°C

Riz

Ris

ZI);

Ryo (23

> >

““SRay Rag Roz

EQUIVALENT CIRCUIT

wr 19.4MAX.

VIF Input [- =] Capacitor Grounding | LAA AR AR

Capacitor Grounding [re =] DC for RF Delay |
~

Grounding |¥ ~ ~| Tuner AGC Output — |E ‘ S a TYYy yy vv
Grounding (=| a =| Su pply Voltage

on

Keying Pulse [a Q E Reference DC Voltage
for VIF AGC

Video Signal Input (| S] Bypass Capacitor, Resistor

VIF Output & =] VIF Output

CONNECTION DIAGRAM (TCP VIEW) OUTLINE
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Linear Integrated Circuits

Type: RC-6219

FURUNO Code No.: 000-104-530

Manufacturer: SANYO

Application: Voltage Regulator

Maximum Ratings

Min. Max. Unit

Supply Voltage (Vcc) : 8 50 V

Operating Temp. : -20 75 °C

Electrical Characteristics

Item Measuring point Ratings Measuring Conditions

Terminal Pin#l 10 + O.5V Pin#7 & #10 : 40VDC

Voltage Pin#ll : 5VDC
Pin#l2 : GND

Pin#5 8 + 0.5V

Pin#13 4.5 + 0.5V Pin#3: Open, Pin#6: Open

2.8 + 0.3V Pin#3: GND, Pin#6: Open

2.8 + 0.3V Pin#3: Open, Pin#6: GND

2.8 + 0.3V Pin#3: GND, Pin#6: GND

RC6219 |

92

Q1 7, +

NO

+ TM

= pa 4 ol.

a7 {1tHia3t {5} Mf a fig it
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Linear Integrated Circuits

Type: RC-6220

FURUNO Code No.: 000-104-531

Manufacturer: SANYO

Application: Switching Regulator Control

Maximum Ratings

Min. Max. Unit Note

Supply Voltage (Vcc) : 8 40 V Pin#ll: Vcc, Pin#9: GND

Operating Temp. : -20 75 "C

Electrical Characteristics

Item Measuring point Ratings Measuring Conditions

Output Pin#10 9O0kHz +3% Pin#ll: 10VDC

Frequency Pin#l & #9: GND

Pin#8

Out Put Pin#10 8 to lOV Pin#ll: 1OVDC

Voltage Pin#l & #9: GND

Pin#l0 to GND: l000pF load

Pin#8 8 to 10V Pin#ll: l0VDC

Pin#l & #9: GND

Pin#8 to GND: l1000pF laod

ro- rr rrr rrr 7

| SIEBER |

| VG l
REF REG tmae,

) '
1 /\ = |

Al °
| 5 T |

2 GAVEL |!

Leo. LDL poe ee ee eee =

|

|

{

!

ACEI |

l

|

|

' ‘

v i = a
6 1 4 13 «12 «tt «8 = 6S .

MB3759

1 2 3 4 8 6 7 @8 ©

Wet Lf
== 4

Z b+

: a =/<] Z|

1 ata} abi sis L fii}-ia+f3 8 1
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Linear Integrated Circuits

Type: RC-6221

FURUNO Code No.: 000-104-532

Manufacturer: SANYO

Application: Switching Regulator Control

Maximum Ratings

Min. Max. Unit Note

Supply Voltage (Vcc) : 8 30 V Pin#l: Vcc,
| Pin#7 & #10: Vee

Operating Temp. : -20 75 °C

Electrical Characteristics

Item Measuring point Ratings Measuring Conditions

Output Pin#ll 45kHz +3% Pin#l: 12VDC

Frequency Pin#7 & #10: -12VDC
Pin#13: GND

Out Put Pin#ll 8 to 10V Pin#l: 12VDC

Voltage Pin#7 & #10: -12VDC

Pin#13: GND

Pin#ll to GND: l000pF laod

eee 77

| |

| FIFRAs
1 s 1 a 1
| 4 a Lh |

= ‘

| A ( :
| - Exel ,

a {

|. cacao oe aoe

/

f
RC6221 /

f

/

| . /

Hee
=| |

/

v |
8765 4321

MB3759

91 111294B 6
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YOK, TRANSISTOR 401k

APPLI- CONST- ABSOLUTE MAX RATINGS AT 25°C CHARACTERISTICS(25°C) TO OUT-

TYPE CODE NO. MFR. CATION RUCTION ----------------------------- -------------------- NO. LINE
VcBO VEBO IC PC TJ VCE IC HE FT

(CV) (V) (MAD CMW (2) CY (MAD (MHZ)

2SC606BT 000123915 NEC RF SI 30 4 20 150 150 10 2 60 530 TR-1
2SAG67GTMO 000116930 TOS RF SI.EP -40 -S -400 400 125 -1 -100 70-140 100 TR-3
2SA49SGTMY 000116993 TOS RF SI.E -5S0 -5 -150 400 125 -1 -10 120-240 100 TR-3
2SA715WTC 000117430 HTC RF SI.EP -35 -S -2.5A 10W* 150 -2 -500 100-200 160 TR-4
258941 000121302 MAT PA SI.EP -60 -5 -3A 35W 150 -4 -1A 40-250 TR-2
2SC1815-Y 000125631 TOS AF SI.E 60 S150 400 125 6 2 80 TR=3
2SC752GTMO 000124129 TOS RF SI.EP 40 S 200 400 125 1 100 70-140 400 TR-3
280945 000124420 NEC RF.AF SI.E 60 S 100 250 125 6 1 ~~ 200 250 TR-3

NOTE: VCBO=COLLECTOR-BASE VOLTAGE CEMITTER OPEN).

PC=POWER DISSIPATION, TJ=JUNCTION TEMPERATURE.

HFE=STATIC FORWARD CURRENT TRANSFER RATIO,

MANUFACTURERCMFR.): FJD=FUJI ELECTRIC. FUJ=FUJITSU. HTC=HITACHI,
NEC=NIPPON ELECTRIC, NJR=NEW JAPAN RADIO. OKI=OKI ELECTRIC, ORG=ORIGIN ELECTRIC. SHP=SHARP,MTB=MITSUBISHI.

SKN=SANKEN ELECTRIC, SND=SHINDENGEN ELECTRIC. SON=SONY,

VEBO=EMITTER-BASE VOLTAGE (COLLECTOR OPEN), IC=COLLECTOR

VCE=COLLECTOR-EMITTER VOLTAGE, IC=COLLECTOR CURRENT,

FT=TRANSITION FREQUENCY.

IRJ=INTERNATIONAL RECTIFIER CJAPAN), MAT=MATSUSHITA, MOT=MOTOROLA,

NOTE/SUBSTITUTE

— ee ee ee ee me

COMPLEMENT. 2SC367GTM-O

* AT TC=25°C

CONPLEMENT 2SA?733

CURRENT,

STL=STANLEY ELECTRIC. SYO=SANYO, TOS=TOSHIBA

S
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TRANSISTOR

S 10.04 0.5

B a E 8 =| 5.7MAX
—_ = ts (| Fo dn

aT | 7 °
Jao - somn—| | rc BS

_ 
om Ww. ~~

on

z H 3.1640.2

S 2
c||| + |

iz ee
0.65 

[1 SMAX 12+ 0.2

= a 8 I+ 0.8+ 0.1 -0.7+0.1

N | ’ ~~

a 1, 2.544 0.3— 1 Tt =} 5.08+ 0.5

|

TR-1 TR-2

8.5MAX 3.1MAX
a

4.30 ~ 5.60 |

3¢40.25—1 _
——w

w

o
-

w

i
C
-

~
~

—
)

0.
95

~ 1
.77

|

ar
e 
ys

1
1
.
0
-
0

‘ 4

2
.
9
5
~
 4
.4
0

L 3.
7
-
0

= 
0.

5 
|

homwy

T
S

—|
 F

-3
ma
x

-
—
—
1
0
.
5
M
I
N
—
—
7
—
4
.
2
0~
 6
.
2
0

m
M 52 -

0.29~

0.68

4 i

L
JTR-3 2.29+0.5 mala
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FIELD EFFECT TRANSISTOR

SPECIFICATIONS OF FIELD EFFECT TRANSISTOR

Type t -2SK4 70
Furuno Code No. i __ 000-104-809
Manufacturer | Nichiden 33
Construction MOS | os 1066MAX 4.82MAX

Application SW od 10 || $36402 13+02
ABSOLUTE MAXIMUM RATINGS (la=25°C) ma 'd TH
Drain-Source shorted VGDs _ >s +

Gate-Dirrain Voltage 2
ve

Drain-Source Voltage Voss 100V a

Gate-Source Voltage VGSS +20V : 0.65+ 0.1
io

Gate Current IG -

+32
Drain Current Ip +BA 2.6" 0:56

Power Dissipation Pd 50W

Junction(channel) Temp | Tj (ch) 150°C Fa
GODS

ELECTRICAL CHARACTERISTICS ~

Drain Current at loss Min,

Gate-Source shorted Max. 50OuA
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KKK DIQDE ***

ABSOLUTE MAX RATINGS AT 25°C FORWARD (25°C) REVERSE (25°C)

APPLI- CONST- ------- n-nereer r crc cscs socccccccee

TYPE CODE NO. MFR. CATION RUCTION MIN MAX MAX OUT-
VRM VR VI IFM I0 Is IF VF VF IF IR VR LINE NOTE/SUBSTITUTE

CV) CV) (CV) (MA) (MA) (CAD (MAD (VY) CV) CA) CUA (Vd

CTG-22R 000122440 SKN R ST.D 200 140 Lo” éS 1.8 5 500 200 CR-2

DFG1B15 000136017 HTC R ST .0 1500 400 3 2x2 0.4 10 1500 8 CR-4

DFG1B8 000136013 HTC R ST.0 800 400 3 2:5 0.4 2.0 &00 CR-4
ESAC92-02 000104806 FUJ R ST.0 200 10A 50 0.95 5 80 200 CR-3
RK44 000104807 SKN R SI.SB 40 28 1.7? 60 0.55 2 SMA 40 CR-1

SB-2 000135012 SKN R ST. 500 350 1.SA* 100 1.1 iL. 10 50 CR-7 *xTA=60°C/1S1897

UO6C 000135901 HTC R SI.D 200 ZA 80 1.4 2 CR-5 182596
V-19E 000136020 HTC R SI.D 400 1A 60 1.2 1 10 400 CR-4 CATHODE: BLY

1SS16 000114001 NEC MIX SI.ESB 5 30 30 0.5 25 0.5 CR-8

181588 000112795 TOS SW SI.EP 35 30 360 120 0.5 1.3 0.1 0.5 30 CR-6

1S2095A 000113046 TOS SW SI.EP 7S 70 750 250 1 0.65 1MA 0.1 18 CR-6

182462 000113090 TOS 0 SI.PL 220 200 300 100 0.8 1 0.1 1.2 200 CR-9
6ccis 000130317 TOS R SI.0 150 6A* 200* 1.2 6 1300* 150* CR-10

NOTE: VRM=MAXIMUM REVERSE VOLTAGE. VR=MAX DC REVERSE VOLTAGE. VI=MAX AC INPUT VOLTAGECRMS). IFM=MAX PEAK FORWARD CURRENT,

IO=MAX AVERAGE OC OUTPUT CURRENT. IS=MAX FORWARD TRANSIT CURRENT. IF=FORWARD CURRENT. VF=FORWARD VOLTAGE.

IR=REVERSE CURRENT. VR=REVERSE VOLTAGE.

MANUFACTURER(MFR.): FJO=FUJI ELECTRIC, FUJ=FUJITSU. HTC=HITACHI, IRJ=INTERNATIONAL RECTIFIER (JAPAN). MAT=MATSUSHITA. MOT=MOTOROLA,.
MTB=MITSUBISHI. NEC=NIPPON ELECTRIC. NJR=NEW JAPAN RADIO. OKI=OKI ELECTRIC. ORG=ORIGIN ELECTRIC, SHP=SHARP,.
SKN=SANKEN ELECTRIC. SND=SHINDENGEN ELECTRIC. SON=SONY. STL=STANLEY ELECTRIC. SYO=SANYO, TOS=TOSHIBA
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DIODE

3.6¢t 0.25.0MAX 10.4MAX 1159 WA 4.5+0.2

2.1MAX -= “ ii 1.32

1 ft] (ee je aes |
= 1 : —F oS S
= oS + +!

zc 123 jo |e
—_— re -

7 : . “at 0. | ae 0.4 -

1 2.5-H+- 2.5 Iino

8.0 | 49 54 2.7
50+ 1 1 5.08

CR-2 CR-3
CR-1l

$0.9 oaR " $0.5 ¢0.5
| { . ) PO mm os — a

|. __29__-L § 2 28MIN -|-— 28MIN vig —26—-P-4t+P— 26
o4 ¢ 5MAX 7MAX

CR-4 CR-5 CR-6

i

; 0.458 | a
~0.558¢-—f— & 0.458~0.5589—fJ— =

t0.2 ! Ss =

ne =| | =| i &
> = =

atthe . a fi
~< ve) ~< 7£0.31 = z| =|

i 048 tS 0.438~0.5589-- =
~0.558¢ & . , *

LLgMAX a

| = $
CR-7 ~ CR-8 - CR-9
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wk ZENER DIODE x

TYPE CODE NO.

RD33EB4 000104808

RD39EB 000134862

RO6.2EB1 000134833

0525.2 00011080¢

NOTE: P=MAXIMUM POWER DISSIPATION,

MANUFACTURERCMFR.):

MFR. CATION RUCTION

NEC

NEC

NEC

TOS

MAX DYNAMIC THERMAL

ABS MAX ZENER VOLTAGE V2 RESISTANCE COEFFICIENT (25°C)

APPLI= CONS)= = -SS=e—4ees Se ere eS8 SS ae a OF V
MAX

P IZ MIN AVG MAX IZ RZ IZ IR

(MW) (MAD CV) CV) (CV) (MA) COHM) (MAD (% /°C) CUAD

400 29.68 So.i1 3 65 S 0.2
400 34.68 38.52 5 &5 5 0.2

400 5.8 7.0 20 20 20 5

500 86 4.8 5.1 5.4 5 30 5 0.030 1

ST.PL

SI.PL

ST.PL

SI.PL

FJD=FUJI ELECTRIC,

IZ=ZENER CURRENT, IR=REVERSE

FUJ=FUJITSU, HTC=HITACHI,

CURRENT, VR=REVERSE VOLTAGE.

REVERSE

IRJ=INTERNATIONAL RECTIFIER CJAPAN).

MTB=MITSUBISHI. NEC=NIPPON ELECTRIC, NJR=NEW JAPAN RADIO. OKI=OKI ELECTRIC, ORG=ORIGIN ELECTRIC. SHP=SHARP,

SKN=SANKEN ELECTRIC. SND=SHINDENGEN ELECTRIC. SON=SONY, STL=STANLEY ELECTRIC. SYO=SANYO, TOS=TOSHIBA

UT-

LINE NOTE/SUBSTITUTE

MAT=MATSUSHITA, MOT=MOTOROLA,

—K—

teers
—K-

$0.5

D-2

$0.5

#9} a plu
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THYRISTOR

SPECIFICATIONS OF THYRISTORS (SCRs)

:S$6080B

:000-135-000

Type:

Furuno Code No.:

Electrical Characteristics

Absolute Maximum Ratings

Repetitive Peak Off-state Volt.:

Non-repetitive Peak Off-state Volt.:

Repetitive Peak Reverse Volt.:

On-state Current Total rms Value:

On-state Current w/Alternating Comp.:

Surge On-state Current:

Critical Rate of Rise of On-state Current:

Peak Gate Power Dissipation:

Average Gate Power Dissipation:

Peak Gate Voltage:

Junction Temperature:

Storage Temperature:

IS.T6¢MAX

WSOMAX

4 |

| (
[SESS

~
|

10
.0
1.
05

 7
.J
MA
X

0.756

1. Gate

2. Cathode

Anode! Case) 24.38 * 0.05

| 2
3.7¢

14.729,

Se
ee any aamanne oe

i
M
A
X

5.
1 

0.
2

T

li
as

6-25

750V

800V

5V

5A

3.2A (dc value)

70A (60Hz)

200A/us

25W

0. 5W

-35V

-40 to +100°C

-40 to +150°C



LED

SPECIFICATIONS OF LED

Type:

Furuno Code No.:

Mnufacturer:

Maximum Ratings

Reverse voltage:

Forward current:

Operating temperature:

Power dissipation:

Electrical Characeristics

Forward voltage:

Reverse current:

Luminous intensity:

CO)LOr:

SLP-384C-51

000-132-875

SANYO

3V

25mA

-25 to 80°C

70mW

2.1V

5uA

5.O0mcd

Yel lowish-green

+
 
0
.
1

1.
5

M
A
X
.
 

1
.
5

—
_

Anode _/“\)

cathode ||

+
0
.
5

1
0
.
2
_
 0
.
3

0.6

2
9
.
7
 
1.
0

a
.

(1
.5
)
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PHOTO COUPLER

SPECIFICATIONS OF PHOTO COUPLER

Type: TLP521-1Y

Furuno Code No.: 000-135-866

Manufacturer: Toshiba

Maximum Ratings at Ta=25°C

DC forward current: 50mA

DC reverse voltage:

C-E voltage: 35V

E-C voltage: 5V

Collector current: 50mA

Operating temperature: -30 to +100°C

Power dissipation: 150mW

Electrical Characteristics at Ta=25°C

Min

DC forward voltage: 1.0

DC reverse current:

Inner capacitance:

4 3

q
I 2.

Typ. Max. Unit

1.15 1.3 V

10 uA

30 pF

4.5840.25 7.624925

Tl @| ©
l Sy cst.

L2 =

as LO |
2.54+025 “ | 7e5~s880 |

1: LED anode

2: LED cathode

4: Photo transistor

emitter

3: Photo transistor

collector
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-URUNG®®
MODEL1700

SCANNER UNIT

2 PSP RR B
P- 1

SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS | SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS

ic #& y 4 31 bd 1-—F#s te z ic & yw 733 te I—F#sS thi xz

PRINTED CIRCUIT BOARD 7° ¥yk tna nTane Fi © oe

MD-4171 312-4360 003-037-550 MODULATO® | CR go> Tei eas nag=ti sr 58

CR 605 151588 000-112-795

CR 606 151588 000-112-795

CR 607 0525.1X 000-110-804

MOTOR t-2- CR 608 151588 000-112-795

B 801 RM-5499 0355499 000-633-400 CR 609 BS1988 cialis
CR 610 151588 000-112-795

CR 612 RD39EB ZENER 000-134-862

CAPAC LTOR jos"o4- CR 614 15516 000-114-001

CR 8 . 00-107- ;C- 601 DD104-593102K50V 1O00PF S0V 000-253-806 - on aia aseotee rear one MUTE: A
C 607 DD104-693102K50V 1000PF 50V 000-253-806 CR 802 Eeios oe~1%4qa15

C 608 DD104-69B8102K50V 1000PF Sov 000-253-806 CR BOG SiG BOR abded eeOOAE
C 609 ECC-W1HOSOCC 5 PF 50V 000-256-450 os BOR af 00021342012

C 610 0D104-698102K50V 1000PF 50V 000-253-806 a eee | teaexa Tier aeres
Cc 6611 ECQ-MLH682KVW 6800PF 50V 000-260-470 ce BOs Oe Gl 1 Bs Wr rereTe

C 612 DD109-69E103P50V 0.01uF 50V 000-253-801 ° 1 1
C 615 ECC-W1H330JC 33PF SOV 000-256-404 .

C 619 DD104-69B102K50V 1000PF 50 000-253-806 cH Set AS10868 OOD=1L2-995

CC 621 DD104-69B102K50V 1000PF Sov 000-253-806 Ss Sou RO=6.2E8 ZENER 000~134-795
C 622 DD104-69B102K50V 1000PF 50V 000-253-806 say

C 623 DD104-698102K50V 1000PF Sov 000-253-806 ca ed vie oop 136~020
C 628 ECC-W1H1SO0OJC 15 PF 50V 000-256-405

C633 ECC-W1H1000C 10PF SOV 000-256-410 “ao.

C634 DD109-69£103P50V 0.01uF 50V 000-253-801 fol RODENT OR weraun
C 635 DD104-698102K50V 1000PF 50V 000-253-806 . 7 «need

C 636 DD104-698102K50V 1000PF 50V 000-253-806 ay Se me = 8595 OS59 75% 000-106-863 SEE NOTE: 1
C 637 DD104-698102K50V 1000PF 50V 000-253-806

C 638 DD104-698102K50V 1000PF 50¥ 000-253-806

C 639 ECE-A1CU100E 10uF 50V 000-201-672 Jack on

C 640 DD104-698102K50V 1000PF 50V 000-253-806 cure “ene.

C 642 ECE-A1CU100E° 10uF —-§0V 000-201-672 | gi) Beboburesia. “a So onebecese
C 643 RPE122F104250V O.1uF 50 000-251-795 5 els eupcepecd sa a phtas Guest e

C 647 DD104-69B102K50V 1000PF 50¥ 000-253-806

C 649 DD104-69B8102K50V 1000PF S0V 000-253-806 5 B01 Ter eases 900-806-473
M-01T-2. «$0'S<C650 SPELRECUAEEE tour tev 000-201-672 LLM-01T-2.0 CONTACT 000-505-494

C 651 DD104-69B102K50V 1000PF 50V 000-253-806
J 90 BOP-VH -505-C 652 DD104-693102K50V 1000PF 50¥ 000-253-806 r oaa AT OPE Lop one oranae

C 656 ECQ=M1H562KVW 5600PF 50V 000-260-469

C 657 ECQ-M1H152KVW 1500PE 50V 000-260-420

C 658 ECE-A1CULOOE 10uF 16 000-201-672

Cc 659 DD104-69B102K50V 1000PF 50V 000-253-806 BELAY Wb-

C 660 RPE122F104Z50V 0.1UF 50V 000-251-795
K 0 ois TreC 662 DD104-698102K50V 1000PE 50V 000-253-806 eat BCL -P=Deh2¥ 000-654-521

C 663 RPE122F104250V 0.1UF 50V 000-251-795

C 664 RPE122F104Z50V 0.1UF 50V 000-251-795

C 665 DD104-698102K50V 1000PF 50V 000-253-806 COIL sth

C 666 DD104-69B102K50V 1000PF 50V 000-253-806

C 668 DD104-693102K50V 1000PF 50V 000-253-806
0 -4 -101-C 669 RPEL22CH101450 100PF 50 000-251-859 <- foe Blames” 0354616 ooo grleee

C 670 DD104-69B102K50V 1000PF 50V 000-253-806 5h — oe.

C 671 DD104-698102K50V 1000PF 50V 000-253-806 . . illelaes 000-755-903

C 801 MD-1-26-334K 0.33UF 400WV 000-262-089 - 80s RLAd TO Lé-3-4170 000-734-170
C 802 ECK-D3A222KB2 2200PF 000-255-750 5 es - a -
C 803 ECW-H06H123JD 0.012UF 000-259-529 & 8e4 2POKOG=SROR 6 000-429-391
C 804 ECW-H06H223JD 0.022 UF 000-259-532

C805 ECW-H06H223JD 0.022 UF 000-259-532

C 806 ECK-D3A392KBN 3900PF 000-255-754 >LUG es

C 807 ECQ-M1H104KVW 0. 1uF 000-260-411

C 80S ECOMNLHLOSKVW 0. 1uF 000-260-411 P 612 H6P-SHF-AA,6P HOUUSING 000-505-599
Cc 809 ECQ@-M1H104KVW 0. 1uF 000-260-411 enced 61T<0 88s see a ae
C 310 ECQ@=-M1LH1LOSKVW 0. 1uF 000-260-411 SIN-01T-1.2 BOARD-IN CONNECTOR 000-505-896

._ ee Oe ens pts hap P 904 H3P-SHF-AA,3P HOUSING 000-505-596
C812 ECEQALHUOLOE 1UF 50V 000-206-115 Re=DOrT <0. aak sot ACT noGae pected

C B21 RPE122CH33150 330PF 50V 900-251-854

C 822 ECQ=M1H102KVW 0.001UF SOV 000-260-415

C823 ECQ=-M1H102KVW 0.001UF 50V 000-260-415 wan.
C824 CS99E1D5R28M3 6. BUF 000-232-060 TRANSISTOR bIIUNAB
C B25 ECE-A1AULOLE 100UF 16V 000-206-112

C 826 ECE-A1AU101E LOOUF 16V 000-296-112 Q@ 601 25€606(3)T 000-123-915
- @ 602 25€606(B)T 000-123-915

. See. _ a 603 25C1815-Y 000-125-631
CQ=t 3 iW ° - - -CC asl ECQ-M1HL93KV 0.01UF SOV 000-260-416 ey ee aoseruey DO Oni iensos

C 851 DD1943102K50V 1000PF 50V 000-252-171 soe OSectareny spgeteeoeti
C 852 DD106F103Z50 0050054 0.01uF 000-253-443 eee seclatecy een

C 901 ECE-A1CU100E LOUF 16V 000-201-672 Stee eeaneeevuay eho aieneer
C 902 ECEALHSR47 0.47UF SOV 000-201-458 =_

le 5S - -

. - @ 822 25A715C 000-117-430
C 905 RPE122F104Z50V 0.1UF SOV 000-251-795

C 906 ECQ-MiH273KVW 0.027uF 000-260-474 _

C 907 CQ-M1H822KVW 8200PF 000-260-471 a $31 25945 000-124-429
C 908 ECQ-M1HB22KVW 8200PF 000-250-471 ney on

C 909 RPE122F104250V 0.1UF SOV 000-251-795 a 901 ESAESTOTN HO 000-116-930

C920 ECE-ALAU1O1E 100UF 16V 000-296-112

C 911 DD104-693102K50V 1000PF 50V 090-253-806

NOTE: 1. U801 is supplied with CR810 and HY801 as MIC assembly.

fh %:
(Code No. 003-038-170)
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MODEL1700

SCANNER UNIT

= > RR B | P-2
SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS

ic = m £ mR % 1-t#5 th = is 4 mm bi 1-t#5 th =

RESISTOR 7199 TRANSFORMER KSA

R 603 ERD-25TJ101 0.25W 100 000-330-333 T 601 0355689 0355689 000-732-801

R 604 ERD-25TJ122 0.25W 1.2K 000-330-359 13 602 0355690 0355690 000-732-802

R 605 ERD-25TJ392 0.25W 3.9K 000-330-371 T 603 0355988 0355988 000-101-114

R 606 ERD-25TJ472 0.25W 4.7K 000-330-373 T 604 03$5692-1 03S5692-1 000-732-804

R 608 ERD-25TJ272 Q0.25W 2.7K 000-330-367 T 605 0355692-1 03S5692-1 000-732-804

R 609 ERD-25TJ471 0.25W 470 000-330-349

T 801 RT-4484 000-734-484
R 610 ERD-25TJ102 0.25W 1K 000-330-357

R 611 ERD-25TJ151 0.25W 150 000-330-337

R 612 ERD-25TJ102 0.25W 1K 000-330-357

R 613 ERD-25TJ821 0.25W 820 000-330-355 TEST POINT FARE Tb

R 614 ERD-25TJ332 0.25W 3.3K 000-330-369

R 615 ERD-25TJ331 0.25W 330 000-330-345 TP 901 LC-2-S-YELLOW 000-537-970

R 617 ERD-25TJ331 0.25W 330 000-330-345 TP 904 B4P-SHF-1LAA 4P POST 000-505-552

R 618 ERD-25VJ471W W520 000-333-465 H4P=-SHF-AA,4P HOUSING 000-505-597

R619 ERD-25VJ471W W520 BO Gias2 3-405 LHF-001T-0.8BS CONTACT 000-505-504

R 620 ERD-25TJ100 0.25W 10 000-330-309

R 621 ERD-25TJ100 0.25W 10 000-330-309

R 622 ERD-25TJ100 0.25W 10 000-330-309 INTEGRATED CIRCUIT y1I9SvFthHI0

R 623 ERD-25TJ220 0.25W 22 000-330-317

R 624 ERD-25TJ222 0.25W 2.2K 000-330-365 U 601 UPCS95C 000-161-060

R 625 ERD-25TJ222 0.25W 2.2K 000-330-365 U 602 M5186P 000-150-284

R 626 ERD-25TJ105 0.25W 1M 000-330-429 U 603 TC4538BP CMOS 000-163-907

R 628 ERD-25TJ223 0.25W 22K 000-330-389

R629 ERD~25TJ222 O225W 2.2K 000=550~565 U 801 RU-5469 0355469 000-105-431 SEE NOTE: 1

R 630 ERD-25TJ101 0.25W 100 000-330-333 U 901 LB1601 0355742 000-161-551

R 632 ERD-25TJ102 0.25W 1K 000-330-357

R 634 ERD-25TJ103 0.25W 10K 000-330-381

R 635 ERD=-25TJ103 0.25W 10K 000-330-381

R 636 ERD-25TJ153 0.25W 15K 000-330-385 ELECTRON TUBE F*yyhy

R 637 ERD-25TJ103 0.25W 10K 000-330-381

R638 ERD-25TJ102 0.25W 1K 000-330-357 Vv 601 94-302/E3513 64 0355676 000-101-733
R 639 ERD-25TJ272 0.25W 2.7K 000-330-367

R 640 ERD-25TJ183 0.25W 18K 000-330-387

R 641 ERD-25TJ222 0.25W 2.2K 000-330-365 POTENTIOMETER h° FyVIWA-9-

R 642 ERD-25TJ271 0.25W 270 000-330-343

R 643 ERD~25TJ100 0.25W 10 000-330-309 VR 601 GFO6U SOK 0050087-1 000-316-799
R 645 ERD-25TJ104 0.25W 100K 000-330-405

R 646 ERD-25TJ221 0.25W 220 000-330-341 VR 901 RGP102-503 50K 000-316-261

R 647 ERD-25TJ331 0.25W 330 000-330-345

R 648 ERD-25TJ330 0.25W 33 000-330-321

R 649 ERG-1SJ390P 00S0102-0 000-375-391

R. 650 ERD-25TJ103 0.25W 10K 000-330-381

R 651 ERD-25TJ100 0.25W 10 000-330-309

R 652 ERD-25TJ102 0.25W 1K 000-330-357

R 653 ERD-25TJ104 0.25W LOOK 000-330-405

R 654 ERD-25TJ221 0.25W 220 000-330-341

R 655 ERD-25TJ103 0.25W 10K 000-330-381

R 656 ERD=25TJ102 0.25W 1K 000-330-357

R 657 ERD-25TJ682 Q0.25W 6.8K 000-330-377

R 658 ERD-25TJ100 0.25W 10 000-330-3909

R 801 ERG-1SJ220P 1W 22 000-375-388

R 202 ERG-1SJ220P 1W 22 000-375-388

R 803 ERX-2SI35R9P 2W 3.9 000-375-443

R 804 ERX=-1SJ5R1P 1W S.1 000-375-380

R 805 ERX-2SJ1R0P 1Woiil 000-375-436

R 806 ERD-25TJ102 0.25W 1K 000-330-357

R 807 ERX-2SJR62P 2W 0.62 000-100-134

R 821 ERG-2SJ101P 2W 100 000-375-462

R 822 ERD-25TJ102 0.25W 1K 000-330-357

R 823 ERD-25TI682 0.25W 6.8K 000-330-377

R 824 ERD-25TJ102 0.25W 1K 000-330-357

R 825 ERD-25TJ101 0.25W 100 000-330-333

R 826 ERD-25TJ100 0.25W 10 000-330-309

R 827 ERD-25TJ100 0.25W 10 000-330-309

R 831 ERD-25TJ103 0.25W 10K 000-330-381

R 832 ERD-25TJ103 0.25W 10K 000-330-381

R 833 ERD-25TJ473 0.25W 47K 000-330-397

R 834 ERD-25TJ223 0.25W 22K 000-330-389

R 844 ERD-25TJ470 0.25W 47 000-330-325

R 845 ERD-25TJ473 0.25W 47K 000-330-397

R 901 ERD-25TJ683 0.25W 68K 000-330-401

R 902 ERD-25TJ472 0.25W 4.7K 000-330-373

R 903 ERD-25TJ103 0.25W 10K 000-330-381

R 904 ERD-25TJ102 0.25W 1K 000-330-357

R 905 ERD-25TJ331 0.25W 330 000-330-345

R 906 ERG-1SJ470P 00S0102-0 000-375-392

THERMISTOR Y-ZAR-

RT 601 D-22A 000-180-617

SWITCH ATF

S 801 NRS-139 000-478-021

RP-1757 MS4X9X15 000-499-055

NOTE: 1. U801 is supplied with CR810 and HY801 as MIC assembly.

hh %:
(Code No. 003-038- 170)
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DISPLAY UNIT
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SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS | SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS

i = va m % 1-F#sS *# & i w % bo % 1-F#S tt &

ASSEMBLY J2by COIL 34

A1GA9DSP41 M-1700 000-104-539 CRT ASSY. 1803L0001 HPO32 0356315 000-106-535

1803L0002 HPO32 0356315 000-104-535
1803L0003 SN-3-205 0454156-0 000-103-758
1803L0004 SN-3-205 0454156-0 000-103-758

PRINTED CIRCUIT BOARD7°UDbF\*> 1803L0005 SN-3-205 0454156-0 000-103-758
1B03L0006 FL?H-222J 000-104-457

PAN-6173 M-1700 008-330-330 ILUMMI

PTU-6171 M-1700 008-330-360 POWER SUPP] 1803L1301 SC-05-104J 03S6316-0 000-104-536
SPU-6172 M-1700 008-330-340 PROCESSOR

ADJ-6175 M-1700 008-330-350 PRESET

VOL-6174 M-1700 008-330-320 VOLUME

MSW-6170 M-1700 008-330-310 POWER SW PLUG 7°59"

1B01P0002 VHR-?N 000-505-891

BVH-21T-P1.1 000-100-049 7PCS

1801P0003 H4P-SHF-AA,4P 000-505-597

a LHF-001T-0.8BS 000-505-504 4PCS

CAPACITOR qyF* I 4- 1801P0004 VHR-2N 000-505-885
BVH-21T-P1.1 000-100-049 2PCS

1B03C0001 ECE-A1CF471 470UF 16V 000-201-610

1B03CO002 ECE-A1CF4¢71 470UF 16V 000-201-610 1B01P00S1 VHR-7?N 000-S05-891

1803C0003 ECE-A1HF221 220UF SOV 000-201-630 BVH-21T-P1.1 000-100-069 7PCS

1805C0004 ECO-M14?72k2W 4?O0PF 100V 000-104-800 1801P0052 H13P-SHF-AA.13P NH HOUSING 000-505-610
1803C000S ECE-ALAF102 LOOOUF 10V 000-201-640 LHF-001T-0.8BS 000-S0S-S046 13PCS

1B03CO006 ECE-A1AU221E 220UF 10V 000-206-114

1803C0007 ECE-A1CF221 220UF 16V 000-104-804 1B01P13S1 FM-162P 000-511-406

1803C0008 ECE-AICU2Z1E 220MF 16V 000-201-673 1802P0011 H3P-SHF-AA,3P NH HOUSING 000-505-596
1B03CO0009 MODD-2-26-474K 0.47?UF 450V 000-104-440 LHF-OO1T-0. 88S 000-S0S-S046 2PCS

1B03C0010 ECE-A2WS2R2 2.2UF 450V 000-104-805 1BOSPO00SS H9P-SHF-AA,9P NH HOUSING 000-505-602
1803C0011 ECE-A1LHUO1OE LUF SOV 000-206-115 LHF-001T-0.88S 000-S0S-S04 9PCS

1B05C0012 ECE-AICUIOLE 1Q0UF 16V 000-206-112 1BO6P00S4 H10P-SHF-AA,10P NH HOUSING 000-505-603
LHF-001T-0.88S 000-505-504 10PCS

1803C1301 ECQ-V1H10SJ2W 1UF SOV 000-104-801

1803C1302 ECQ-V1H10SJ2W 1UF SOV 000-104-801 1807P1301 H3P-SHF-AA,3P NH HOUSING 000-505-596
1803€1303 ECQ-V1H10SJ2W LUF SOV 000-104-801 1B07P1302 H3P-SHF-AA.3P NH HOUSING 000-505-596
1B03C1304 ECE-ALHF221 220UF SOV 000-201-630 LHF-001T-0.8BS 000-505-506 2PCsS

1803C130S ECE-A1HF221 220UF SOV 000-201-630

1B03C1306 ECE-ALHF221 220UF SOV 000-201-630

1803C1307 ECQ-M1472K2W 4700PF 100V 000-104-800

1B03C1308 ECQ-M1472K2W 4700PF 100V 000-104-800 TRANSISTOR S555" 29-

1B803C1309 ECE-A1CU1O1E 1OQUF 16V 000-206-112

1B0300001 2SK470 0-104-809
1B03C1310 ECE-A1CU100E 1OUF 16V 000-201-672 | °°
1803C1311 ECE-A1CU100E 1OUF 16V 000-201-672 180301301 2SKé70 000-106-809

1B03C1312 ECQ-M1H1S54KVW O.1SUF SOV 000-104-802 1BO3Q1302 25k470 000-104-809

1803C1313 ECQ-M1H102KV 1OOOPF SOV 000-260-201 180301303 2SK470 000-104-809

1BO0S5CO001 RPE122CH151JS0 1SOPF SOV 000-251-853 1B0301304 2SK4é70 000-104-809

1B0SCOO01 00308-69F 104225 O.1UF SOV 000-103-771 1B030130S 2S8961AP 000-121-302

DIODE BD” 44-pTM RESISTOR #129

1802CROOO1 SLP-384C-S1 LED 000-152-875 1803RO001 ERX-1SJR68P 00$0102-0 000-375-369
1BO2CROOO2 SLP-384C-S1 LED 000-132-875 1B03RO002 ERD-25TJ270 0.25W 27 000-330-319
1802CROO03 SLP-384C-S1 LED 000-132-875 1803R0003 ERD-25TJ821 0.25W 820 000-330-355
tea ae aor Tee ree ee deeene 1B03RO000¢ ERD-25TJ102 0.25W 1K 000-330-357

> ~132- 1803R000S LF14100F 00S$0096-0 000-373-601
1B03CRO001 ESAC92-02 BRIDGE 000-104-806 1BOZRO006 RW-1 0.10HM J 000-104-811

1B03CRO002 CTG-22R BRIDGE 000-152-440 1803R0007 ERG-2SJ150P 00S0102-0 000-375-451
1B03CRO003 1S2095A 000-113-046 1B03RO008 ERX-1SJ1ROP 00S0102-0 000-375-371
1B03CROO04 RK44 000- 104-80? 1B03R0009 ERG-1SJ563P 1W 5.6K 000-104-812
1BO3CROOOS RK44 000-104-807

1BO3CROOO06 RK44 000-104-807 ~ 1B03RO010 ERG-1SJ563P 1W S.6K 000-104-812
1B03CROOO? DFG1B15 000-136-017 1803R0011 ERD-25TJ332 0.25W 3.3K 000-330-369
1B03CROOO8 182462 000-113-090

1BO3CROO09 H2T-33 000-105-934 1B03R1301 LF14S5R1G 000-104-813
1B03R1302 LF145R1G 000-104-813

1803CR1301 UO6C 000-135-901 1B803R1303 ERG-2SJ1S0P 00S0102-0 000-375-451
1803R1304 ERG-2SJ1S0P 00S0102-0 000-375-451
1BO0SRO001 ERD-25TJ222 0.25W 2.2K 000-330-365
1B0SROO002 ERD-25TJ152 0.25W 1.5K 000-330-361

CONNECTOR 147 2- 1B06RO0001 ERD-25TJ103 0.25W 10K 000-330-381
1B06RO002 ERD-25TJ222 0.25W 2.2K 000-330-365

1801DJ0001 MCP-24F02 000-500-161

MCP-24S6 000-500-169

MCP-F102R 000-500-163 20PCS

SWITCH AIF

1801S0001 03S6282-0 FKB-6282 000-104-540 TOUCHPAD

CONNECTOR 3472 03$6282-0 FKB-6282 000-104-540 KEY

1801D0P0001 MCP-24M02 000-500-160 180780401 SPEA12 03$623 - -

MC-24WS2 000-500-150 232 iillaliiads
MCP-M102R 000-500-162

TRANSFORMER hoya

FUSE t1-2z" 1B03T0001 RT6187-1 03S86187-1 000-104-533
1B03T0002 RT6188 0386188 000-104-534

1B03F1351 FGMB 10A AC125V 000-104-815

; TEST POINT FARE fyb
JACK 4° py7

| 1B03TPO301 BS6P-SHF-1AA-K 13-3-3809-1 000-100-604
/ 1803J0001 87P-VH ?P 000-S05-825 HéP-SHF-AA. 6P 000-505-599

+ 180330002 B84P-SHF-1AA-K 4P 000-100-573 LHF-001T-0.8BS 000-S0S-S04 2PCS

1803J0003 B82P-VH 2P 000-505-820

1B03J1301 B3P-SHF-1AA-K 3P 000-100-572

1803J1302 BS3P-SHF-1AA-K 3P 000-100-601

1B03J1351 FM-142S 000-511-403

1806J0011 8S3P-SHF-1AA-K 3P 000-100-601

NOTE:
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DISPLAY UNIT
MODEL1700

fh =:

i i as
Pp - 4

SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS | SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS

8 W 4 MO I-K#S # # | & Ss Wz a 1-k#S ff

INTEGRATED CIRCUIT Y19RFENTO

1B803U0001 TLPS21-1Y 000-135-834

1B03U0002 TLPS21-1Y 000-135-834

1803U0003 TLPS21-1Y 000-135-834

1B03U000¢ RC6221 0386221 000-104-532

1803U1301 RC-6219 0386219 000-104-530

1803U1302 RC-6220 0386220 000-104-531

1B05U0001 HD74LS221P 000-162-530

POTENTIOMETER h° FUDAZA-2-

1BO3VROO001 EVM-MWGA01B52 00S0119-0 000-103-646

1BO5VRO001 EVM-MWGA01B53 000-103-649

1BO5VRO002 RV-4269 20K x 2 000-319-062

1BO05VRO003 EVM-MWGA01B14 000-103-594

1BO5VRO004 EVM-MWGA01B14 000-103-594

1BO06VRO401 RK9A18027A-B2K 2KB 000-104-537

1BO6VRO601 RK9A18027A-B2K 2KB 000-104-537

1BO6VRO602 RK9A18027A-B5K 5KB 000-104-538

FUSE HOLDER El-A” HA-

1B803XF1352 FHO43 LC-90 000-103-164

NOTE:
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= “ > ° ae MODEL 1700 SCANNER UNIT p 5

SYMBOL PARTS NAME TYPE /DWG. NO. CODE NO. REMARKS

ic #8 gS & F% ®2/H ¢€ I— FS th xz

A 100A COMPLETE ANTENNA UNIT RSB-0016 000-083-711

A 110A RADOME UPPER ASSEMBLY 008-330-380

A 120A RADOME LOWER ASSEMBLY 008-330-330

A 121 RADOME BASE 100-030-220

A 122 PACKING FOR RADOME 03-009-3204-0 100-030-230

A 123 FIXING 8OSS 03-009-3202-0 300-932-020

A 124 SPONGE RUBBER GASKET 03-009-3205-0 300-932-050 | A 120A RADOME

A 125 GASKET 03-009-3215-0 300-932-150 7 LOWER ASSEMBLY

A 126 GASKET 03-009-3215-0 300-932-150

A 127 DRAIN TUBE 03-003-3001-0 300-330-010

A 128 PACKING FOR DRAIN TUBE 03-009-3221-0 100-004-560

A 129 SEAL WASHER 03-009-3219-0 100-004-550|

A 131 PEDESTAL 03-009-3210-0 300-932-100

A 132 FIXING PLATE 03-009-3213-0 300-932-130

A 133 PACKING FOR PEDESTAL 03-009-3217-0 300-932-170

A 134 PACKING FOR PEDESTAL 03-009-3217-0 300-932-170

A 140A ROTARY JOINT ASSEMBLY 003-038-550

A 151 RJ FIXING PLATE 03-009-3301-0 300-933-010

A 152 GEAR FIXING DISK 03-009-3305-0 300-933-050

A 153 BEARING 6006ZZ PS2 000-373-233

A 154 BEARING COLLAR 03-009-3302-0 300-933-020

A 155 BEARING 690622 PS2 000-873-528

A 156 BEARING NUT 03-009-3303-0 300-933-030

A 157 COLLAR 03-009-3321-0 300-933-210

COLLAR 03-009-3322-0 300-933-220

COLLAR 03-009-3323-0 300-933-230

A 158 IOLE GEAR 03-009-3304-1 300-933-041

A 159 SHORT PLATE 03-009-3309-0 300-933-090

A 161 MOTOR FIXING PLATE 03-009-3308-0 309-933-080
A 162 BALANCER 03-009-3311-0 300-933-110

A 163 RADIATOR MOUNT 03-009-3306-0 300-933-060

A 164 MAGNET MOUNTING PLATE 03-009-3307-0 300-933-070

A 165 MAGNET RP-1757 MS4X9X15 000-499-055

A 170A ANTENNA RADIATCR ASSEMBLY 003-038-540

A 181 RF CHASSIS 03-013-5301-0 301-353-010

A 182 ADAPTOR 03-013-5302-0 301-353-020—

A 183 REED SWITCH FIXING PLATE 03-013-5303-1 301-353-031

A 185 SHIELD COVER 03-013-5305-1 301-353-051

A 186 SHIELD COVER 03-013-5305-1 301-353-051

BT 101 FIXING BOLT 03-009-3203-0 300-932-030

NOTE:

fe =:



-_-. ~~ , NS | MODEL 1700 DISPLAY UNIT Pp _6

SYMBOL PARTS NAME TYPE /DWG. NO. CODE NO. REMARKS

ic & iB mh 224/H # 1— FES i

A-301 COVER ASSY. 008-330-270

A-302 HOOD ASSY. 008-330-300

A-303 KNOB 03-016-1203-0 000-104-541

A-304 SWITCH CAP 03-016-1207-0 100-030-140

A-305 FRONT PANEL ASSY. 008-330-280

A- 306 KNOB BOLT KG-B3 M8x 25 000-800-554

A-307 KNOB WASHER 8.2x30.0x1.0t SUS304 000-800-486

A-308 BRACKET ASSY 008-330-290

NOTE:

es:
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