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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
jdentical with that for FR-801D.

Scanner Unit
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== —

Display Unit

55k
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=
L

Ship's Mains
10.2vDC to 31.2VDC
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SPECIFICATIONS OF MODEL 1700

SCANNER UNIT

Radiator:

. Radiator Length:

. Horizontal Beamwidth:
Vertical Beamwidth:

. Sidelobe Attenuation:

6. Polarization:
7. Antenna Rotation:

Within + 20° of mainlobe:
Outside + 20° of mainlobe:

* * k k% % % * ¥ ¥ kx *k *x x x *x *x

Slotted Waveguide Array (housed in ¢610mm
radome)

54cm

4° typical
25°

-18dB
-23d8B

Horizontal
24 r.p.m. nominal

TRANSCEIVER MODULE (Contained in the radome)

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
DISPLAY UNIT
1. Indication System: PPI, Daylight Display
2. Picture Tube: 9-inch rectangular CRT
|
. 3. Range: 0.25 | 0.5 1 2 4 8 16 |n.m.
4, Range Ring Interval: 0.125(0.125 | 0.25 | 0.5 n.m.
5. Number of Rings: 2 4 4 4 4 pcs.




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 70m, whichever is the greater

11. VRM Accuracy: 1.5% or 70m, 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 +70°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 -=---- 11kg




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 RAM
Video us ull/ul2 —1 Processor (correlation
u26 circuit) U35
[ 1y | 1
Clock RAM RAM Output
Generator u42/U43 U45/U46 Circuit
use6, U62, U8,
U3, ue4, Y1, L'
u19, U20, U4, U2 TO CRT CKT
u21, U22

X-Y coordinate
converter and H/V : RAM

synchro pulse us1
. PLL generator us2
Bearing | y15 thru uz29
u1s8
| il
Heading . Synchro
S3
CPU —————————qu ignal
Panel u28
Signal L :> ROM
LT uz23
' TX/ST-BY
Fig.1-1 Block Diagram of —— TX Trigger
Processor Board L .
){U27—— Range Ring, P
(SPU-6172) ange Ring, Pulse Length
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FTC Circuit:

The video signal from the transceiver is applied to FTC circuit U5. When
the FTC is turned off, the signal bypasses the FTC circuit in U5 via relay
Kl1. When the FTC touchpad is pressed, the "H" signal derived from U27 #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 #S, #11, #12 and #13.

K1

6,13 1 R9 1
P8 e
VIDEO $IG. & v | ¢ el urt g RO,
FROM 52 a| | 13 S A
RF UNIT —<13 mi»us 2 | u2éb
11
_Nw———
2| yr2
19

va7

WAXS

FTC KEY— | ¢— uz28

Fig.1-2 FTC and A/D converter

A/D Converter:

Ull and Ul2 are A/D converters. The analog signal derived from U5 is con-
verted into a digital signal. The digital signals in four Tevels are pro-
duced at U1l #1 and #8, and Ul2 #1, and then sent to digital signal pro-
cessor U26 #1, #2 and #3.

Phase Lock Loop (PLL) Circuit:

The circuit consisting of Ul5 through Ul8 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 counter U8 #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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TP1

° RT TP2
ua #11 V20 T
Ky 6
, n[:>9z ! E>°
u62 o dc _ _ I8
usé < —0—
ug F YT vao
38.85 MHz 21. SMHz

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
uas.

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.

Qutput 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 -- TP1 -- U4 #11/#9 -- US55 #2/#3 --
R15 -- Q1 and Q2 bases -- Q1 emitter -- J52 #1

13 | 11
TX Clock —>—’2 U3

10
TP1 Js2
CLOCK FOR 2 MIN. "o > q ? e of2 3 7 >— TX TRIGGER
AND 30 SEC. DELAY 4 (TO RF UNIT)
CIRCUIT R N a1, Q2
13
78.85 MHz
Reset

Fig.1-4 TX Trigger Generator Circuit

Two minutes and 30 seconds delay circuit;

U28 #9 -- Ul4 #5/#4 -- U2 #11/#9 -- U3 #12

Range Ring Signal;
U27 #2 -- U41 #2/#3 -- U4l #10/#8 -- RAMs (U42 #3 and U43 #2)

Pulse Tength;
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;
Ul0 #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 -- TP1 -- 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

Y1l -- U20 #5/#6 -- TP2 -- U9 #3/#4 -- U30 #9

Y1 -- U20 #9/#8 -- U21 #2/#15 --- U4 #3/#5 -- U26 #24 and U30 #3
--- U4 #3/#6 -- U28 #3

Video;

J52 #13 -- U5 #4/#11, #12 and #13 --- ULl #5 and #12/#1 -- R9 -- U26 #1
--- Ull #5 and #12/#2 -- R10 - U26 #2
--- Ul2 #12/#1 -- R11 -- U26 #3

Bearing;

180Hz from scanner unit -- J52 #6 -- U13 #2/#1 -- Ul6 #14/#4 -- Ul4 #7/#6 --
Ul8 #2/#11 -- U9 #1/#2 -- U28 #8

(PLL circuit is composed of Ul5 thru Ul18.)

Heading Signal;
from scanner unit -- J52 #5 -- U5 #5/#7 -- Ul4 #9/#10 -- U28 #21 and U29 #46
-- Ul14 #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 ™
Pulse (J56 #2) l

63.25us —

~— 6.98us

Video Signal

<— 44, 7us —=

Fig.1-5 Horizontal Synchro Pulse and Video Signal

Vertical Synchro
Pulse (J56 #5) —_]
~0.57ms
16.6ms

< 0.83ms

Video Signal

<—— 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.

-12v
Output Amplifier Qutput Rectifier Overcurrent +12V for ant.
Q1301 thru Q1304 Trans. CR1, CR2 Detector Ul |—— motor
L . Tl
+10V Regulator | PWM Inverter Feedback ckt +12V
Q1305, U1301 [~ and FET Driver — y2, U3, U1301
e ~ 4 . W r—-=--1 —_————-—
: PWM Inverter !
| |and FET Driver :
{ POWER SWITCH | UI, ;
I ]
! |
Sh’ip'S Mains ] Output ckt |
| Ql 1
- — - _i, |
Overcurrent
Detector U4
1 — +300V (TX HT)
Qutput Trans. — +33V
T2
Fig.1-7 Block Diagram of Power Supply I e +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 requla-
tor control IC U1302 #11. Fig.1-8 shows a simplified drawing of the Tinear

regulator.
%
! Q1308
| , TP301-4
|
(+)o— : 1
SHIP'S MAINS | } 10

(-)o—2 |

| J |

v1301
Fig.1-8 +10V Regulator

1-7




The figure below shows the block diagram of switching regulator control IC
u1302.

OUTPUT CONTROL +1ov

osc

PULSE STEERING F/F

3
@__

NON INV. ERROR AMP 1 ) 77) Vi

INPUT [ 1) Vee

INV. INPUT @— PWM COMPARATOR REFERENCE 72) VREF
REGULATOR

PROTECTOR

9) GND

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 Tine 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.

+12V +12v
l Slice Level

Ql

Fig.1-10 Pulse Width Control Circuit
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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 Ul302 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 VRI.

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 37V, 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.

SHIP’S MAINS (+)

r
| |
| |
| |
| |
1 |
| |
| |
| |
L [
i |
| |
L

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 Ql 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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I O

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 Ul1301 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. See Fig.1-13.

)
- - ——-(MD-4171 MODULATOR) ,
Jeol RL-4584 -2 !
High Voltage ¢ s-d —— - i . Q
! [ 801 croor| 5. s I !Ig gl2 Si.
i : ( RL-4616 orc.tgo s,’&: §§ g g m& 3F To Magnetron
1 } b 9 2 Pres
IR TS S LN gt T
Lo °# AN A 118 3 5 ré01
v S als Modulator = RN RT-4484 '
Lo “878] | SCR 3= 338 o4
—<5eLﬁ w0 . e —
A PRE] ' S e~ 2a N
P fys % FE R EHINE I
—K 9 QO PUSELENGTH 2 Y.,3 3T
i 1 co08 3 s Sls|+
o aL-2903 & o R0
—X1& [——— MAG. HEATER COLD (~) 2007 ALAS e /Kﬁr
—X 7 €-Q—1—— MAG. HEATER HOT(+) pryron YA 151588
1 4 1 + v .
—I< t 2 CRo21_ Q822 Rg27| RE34 '
| : : aix 151528 254 el o “e 22x %S,tj"l.f
H 1 cozr sl R 'ca{a R925 S| 3 § . R822
. : 10 : ".ﬁz "";1 p ,;;,:,“ df\;{ ;u x 3‘[ 0K N MODULATOR
Trigger Pulse —»—&: 6 : M Qs " § R ] ~3 = 33 ; TRIGGER
xS > L 3 < = 3
b §3 §#-§ §§ 25752 GTM-0 $3% © § EI ] < '
] H ! ’
—-:<2 : -1v v J
Fig.1-13

The modulator trigger circuit is composed of Q821, Q822 and the asso-
ciated components. When the TX trigger pulse from the display unit is
sent to the base of Q821, Q821 turns on and a negative going pulse shown
in Fig.1-14 appears at its collector. 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. Consequently, a positive going pulse
(Modulator Trigger Pulse) is fed from the collector of Q822 to the modu-

lator SCR.
TX Trigger Pulse__r—L___________J_l_
Q821 Collector L] LJ

\ \

Y n

Q822 Base V V .
J N -
Q822 Collector Fig.1-14

(Modulator Trigger
Pulse)
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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 = 22/ L x C , where L repre-
sents L801 and C, capacitors C804 and C805 in Tong 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

veor

Ilo—H—e

CR810

To IF Amp.

veos HY&O!

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 1ittle Tloss, 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 Timiter 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.

Diode Resistance

|
!
|
|
|
|
|

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.
. I3
BRI T2y
114 ‘0
“':i ] T " ZQSCIJIZY Qéog
o) cp55 €458 CAST CREOY 25CIaNS-Y
R632 d 3y 27¢ # S600P 15008 mé" D oe
- | eear 7 ReoPE R4 #‘uu
6521 peae ox ee10 ™% sisas /31500 L puas :4;-,
ST " 100x
ruds | 19 3 | Csa"aRid1 X 76;12 & oA
8606 U603 u.n.L (:“:: E'“’F/a“, l ; (;] RTé01
2sC181S-Y Tces288P il [ areor
Vv Jér! v Rese
b - Tt i——~ﬁL—4ﬁ~565ﬂ~
TX Trigger I 1
+12V —'\M\——A/v»——/vv»—g7 2V
ST Pot. TGN Pt

Fig.1-17 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 v
STC: Max. \\ )
AN Slice level
L S VN v,

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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L{Ubol mpesse  [3F - UE02 msr86P cesos
c 023 0612 (7
U L 6 7 sisag] /51508 3 X ’ 3 & 5 8 ? s n
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- g 126 Kot [ Lo T, co2e 150 N3
Tou{ o.00 ox j 230 FI‘ csz3Te réos
v +

"H" Tevel on short ranges IF OQutput Signal
STC Waveform to Display Unit

"L" level on long ranges
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 T602. 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 T603 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.

—  — (S]-$588 MOTOR CONTROL )

Bearing Pulse

HD FLASH

=
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u902 CR90 |16 I
‘ uPC271C ™ e
7906 [ Lo 5 25—
47 2 ¢902 4 s8ot
" 0. 0.97/: 4> NRS =139
Pt P g >2 >
0K >8> ’_]
Q901 6 § 12 134
v90/ = Lecvoa 8801
2544676TM t8reor " I“

cqoalow] | [V V.
22007 Tozad] . 4YR00!

S R904¢ YWc90S
2ix pictosl T ] Rvar LC
ANT. HOT—C,TO—Q ] ooz S0 sax To!
00/
v
nteS BEARING SIG. MOTOR
220 GENERATOR CONTROL
TP-904
J904 T -  : 2% - I
Py04 \'4.\241'; TPP04 -2 =Y
Fig.1-20

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 1000V
Idc: 200mA
R : 2kohms to 20Mohms
Sanwa 7200ES Vdc: 200mV to 1000V

Vac: 200mV to 600V

Idc: 0.2mA to 200mA

Iac: 0.2mA to 200mA

R : 0.2kohms to 20Mohms

3 | Oscilloscope| TEKTRONIX 324 Vert: DC to 10MHz, Single Trace,
2mV/div to 20V/div, 500V max.
Rise time 36ns

Hor : lus/div to 0.2s/div
0.2us/div min. with x5 sweep
0.5s/div max. with sweep adj.

TRIG: Auto/manual, Int/Ext.

CRT : 6x10 div (38mmx63.5mm)
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Table 2-2 Measuring Instruments (for servicing in workshop)

No.

Name

Recommended Type

Specifications/Remarks

Multimeter

Digital
Multimeter

See Table 2-1.

Oscilloscope

TEKTRONIX 324

See Table 2-1.

TEKTRONIX 455

Vert: DC to 50MHz, Dual Trace,
5mV/div to 50V/div,

Hor : 0.05us/div to 0.5s/div
5ns/div min. with x10 sweep

TRIG: Auto/manual, Int/Ext.

CRT : 8x10 div (80mmx100mm)

Variable-
Voltage DC
Power Supply

Qutput Voltage: 0 to 60VDC

Frequency
Counter

Takeda Riken
TR-5104

Freq. : DC to 60MHz
Vin : 50mV to 5V
Period : lus to 1000s

Iwatsu UC-7641

Freq. : DC to 60MHz
Vin : 10mV to 20V
Period : 0.lus to 10,000S
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Table 2-3 Adjusting Points and Ratings

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

2-3

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 2-7
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.7.5VDC J2#3(+)
+7V J1#2(GND)
TX=-HV 290 to 300VDC J3#1(+)
+300V J1#2(GND)
Main-inv. 85.5 to 94.5kHz TP3014#5
Osc. Freq. #6
Sub-inv. 42.75 to 47.25kHz Ql-Drain
Osc. Freq. TP2
5 |Gain Preset | GAIN Control: ADJ-6175 PCB | VOL-6174 Page 2-11
Fully CW VR1 Tap#7(+)
Chassis(-)
6.5 to 6.7VDC
Continued
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No. Item Adjuster Check Point | Refer to
6 | Center Spot MAGNET RINGS | CRT Screen |Page 2-13
Position
a =
= 71.5 to 73.5mm
Horizontal = DEFLECTION
Linearity o PCB
m o |R53 (V-LIN)
£
O . )
dl = d2
Horizontal 55 DEFLECTION
Width ° PCB
o) R49 (V-SIZE)
(1)
: . 5%
2R = 124 to 130mm
Vertical o DEFLECTION
Width o PCB
e L3 (H-SIZE)
(1)
e
I| Hii
0 . S8
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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2.2 Adjustment at Installation

The following adjustments should be made at installation.
1. Transmission Timing

2. Heading Alignment
3. Tuning

Adjustment of Transmission Timing

Transmission timing differs with respect to the length of the multicore
cable between the display and the scanner units. This adjustment must
be performed at installation without fail, otherwise the following symp-
toms will appear. See Fig.2-1.

* Straight quay or breakwater appears bent inward or outward near the
center spot on 0.25 n.m. range.

* Range error is found on short range.
* Wide ring appears at the screen center.
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
echo on the screen. See Fig.2-1.

R Photo No. 422

a. PROPER SETTING b. TURN VR3 CW c. TURN VR3 CCW
Straight target TO CORRECT. TO CORRECT.
appears as a Straight target Straight target
straight line appears bent appears bent
on the screen. inward at the outward at the

screen center, screen center,

Fig.2-1 Sweep Timing Adjustment
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Heading Alignment

Procedure:

1)

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.

HD FLASH— < | TARGET
.'@

CURSOR
LINE

10°
13°

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 Toosen 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.




o

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 Tong 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.
Item Rating Adjuster Check Point
Main-inverter | 11.7 to 11.9VDC VR1 P1302#1(+) & #3(-)

Output Voltage

Each Line
Voltage
+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
Oscillation
Frequency

85.5 to 94.5kHz
(10.6 to 11.7uS)

Sub-inverter
Oscillation
Frequency

42.75 to 47.25kHz
(21.2 to 23.4uS)

Confirmation
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)

D

o€ -
DC ede o

J1302
VR1
rw

.
3
~S. 7

~~J1

[S)

,.

R
ofesie L
v}
e

PTU-6171

IS MAL

: T~TP301

PTU-6171

20404518

Fig.2-5 POWER SUPPLY board (PTU-6171)




Necessary Test Instruments:

1) Digital Multimeter
2) 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(-).)

2) Connect a digital multimeter, set to 30VDC range, between P1302-
#1(+) and #3(-).

3) Adjust VR1 for 11.8VDC on the digital multimeter. (Main-inverter
Output Voltage Adj.)

4) Then, confirm each line voltage (+31V 1line, +5V line, HEATER,
TX-HV) at the check points listed above. (Each Line's Voltage Adj.)

5) 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
measu;ed by an oscilloscope.) (Main-inverter Oscillation Frequency
Check

6) 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
VOLUME board (VOL-6174).

See Fig.2-6.

CONTROLS board (ADJ-6175) and

I
W
N

E

Fig.2-6 PRESET CONTROLS board (ADJ-6175) and
VOLUME board (VOL-6174)

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.
401 T
VR1 ] ;‘}
/ VOL-6174 it
NNL NIV 914l WIQ QR] C_l.ll::
_veeos stc D]
i AL TAP#T(+)
} h CZ{%?/
4:3=R2:§2‘,\
VRG0! GAIN c{é{,i‘}




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.2-7.

Item Rating Adjuster Check Point
Center Spot MAGNET RINGS CRT Screen
Position
Horizontal DEFLECTION
Linearity PCB

R53 (V-LIN)
‘!
dl = d2
Horizontal — DEFLECTION
Width . PCB
o R49 (V-SIZE)
(1)
N
s
: L
2R = 124 to 130mm
Vertical o DEFLECTION
Width Ei% PCB
o L3 (H-SIZE)
%‘%
%E
O ° )
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
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Item Rating Adjuster Check Point
Vertical DEFLECTION CRT Screen
Synchronization PCB

L1 (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)
RA9(V-SIZE)
R56 (V-HOLD)

R37(BRIGHT)

L3(H-SIZE)

R33(FOCUS)

\/

Detach radiator fin
to adjust L1 (H-HOLD)




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.2-11.

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)

®@ 09

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 the
screen 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.

_—REREL
/////////////// e et

PAPER PATTERN paper pattern.

o

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 3
‘//,Cut out this square
- - - B — 2mm - -
&%——
|
[

127mm

* COPY OR DRAW ON TRACING PAPER

Fig.2-11 Paper Pattern (Actual size)
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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 10VDC 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.

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

Fig.2-13 Scanner Unit

i

ol sy 1]
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Motor Speed (Bearing Signal Frequency)

Rating Adjuster Check Point

178 to 182 Hz VR901 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
(S1-5588)

041N ¥OLOW
8855-1S

e

TP904 vasor

MOTOR SPEED ADJ
VR901

Fig.2-14 Scanner Unit

\

NOTE: Using an oscilloscope, confirm that the waveform between TP904
#3 and #4 (Fig.2-14) is as shown below.

100mVp-p or more
L

SIN Waveform
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CHAPTER 3  MAINTENANCE

3.1

3.2

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.

A11 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.




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

3to 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.3-1.)

*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.
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insulation. Clean high
voltage parts as follows.

1. Turn off radar.

2. Pull out anode cap and
touch its nipple to
chassis (discharging).

3. Clean CRT side and
anode cap/lead by
using a soft dry cloth.

Interval Item Check/Measures Remarks

6 months | CRT anode and | High tension on CRT *If any crack is found
to 1 approach attracts dust, and moist on rubber cap or wire
year (See Fig.3-2.) | dust will cause poor sheath, replace the

damaged parts with
a new one.

*Always make sure that
the anode cap is put
back on the CRT after
cleaning.

terminal
boards

Connectors,
plugs and

Check for loose connec-
tions. Clean contacts
or replace plug, if
necessary.




N Photo No.1617 ‘ Rubber Packing
Fixing Bolt

Fig.3-1 Scanner Unit

CRT CRT Anode Cap

“HIGH TENSION"

N Photo No,2098

Fig.3-2 Display Unit Top View
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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-1.

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 Toosening
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 CRT 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 1ift the radiator assembly A-170A up
carefully. See Fig.3-4.

—— Radome Upper Assembly
A-110A
Radiator Assembly

A-163

L—-BT-lOl

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

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.

T/ Magnetron

s [
[{::] Separate the module

NN from magnetic
materials by 5cm

or more.

S "N SN
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

Scanner Driving Assembly Circulat
irculator

Transceiver Module




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.

M4 x8 f

MODULATOR Board
(MD-4171)

Shield Case
° Transceiver Module

A-185
/ ‘ ;.M;fgfz = .
/ - Shield Case
MOTOR CONTROL Board—1Z¢y - . A-186
(SI-5588) /

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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— FURUNO

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 M4x10 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 1ife of the magnetron.

(3) When a new magnetron is fitted, allow at Teast 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

vaol Unsolder 7801
two wires

M4x10

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 Toosen
the four M4x25 washer head screws. See Fig.3-10.

MIC
uso1

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.3-11.

Adaptor
A-182
Circulator

57{522\\,3;’ {%t_k_,,,_-MIC/Limiter

M4x25

Fig.3-11




NOTE: 1.

N Photo No.1880

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 Timiter.

. 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

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

control

Turn BRILLIANCE

CW.

2 minute 30 second
timer is displayed
on the screen?

Nothing appears on the screen.

Yes

‘ Continued

4-1

TROUBLE 2
Page 4-6




Antenna

Antenna does not rotate.

rotates?

Yes

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.

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.

Turn STC control CW.

No STC effect.

TROUBLE 8
Page 4-19

No FTC effect.

TROUBLE 9
Page 4-20

Press on FTC touchpad.

Interference Rejection is not
performed.

TROUBLE 10
Page 4-21

Press IR touchpad.

Continued

4-2

TROUBLE 11
Page 4-22




VRM/EBL operations are not
normal.

Check VRM/EBL TROUBLE 12
functions. Page 4-22

Turn off the radar.




CRT Anode Cap

J1351
#1(+),#2(-)

DEFLECTION
board

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

P1

P2

POWER SUPPLY
board PTU-6171

POWER SWITCH
board MSW-6170

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)
DJ-1
FUSE F1351(10A) .
(For Mains Input) Grounding
Terminal

Fig.4-4 DISPLAY UNIT REAR VIEW
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4,2 Troubleshooting

TROUBLE 1| Power is not supplied.

Cause: * Main fuse F1351 blown.
* Qvervoltage or Low voltage of ship's mains.
* Short circuit on dc line.
* Faulty POWER SUPPLY board.

Check/Rémedy: 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 P1 (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 CRT H.V.
* Faulty PROCESSOR board (SPU-6172).
* Defective CRT.

Check/Remedy: 1) Check if the CRT heater is 1it. If it is 1lit, adjust the
CONTRAST pot.(R7) and BRIGHT pot.(R37) on the DEFLECTION
board. See Fig.4-5.

_-—————————R37(BRIGHT)

R7
(CONTRAST)

\ \

Fig.4-5 DEFLECTION Board (parts side)
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2)

570us _{ 5.58us
DAl )

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.

If sparking does not occur, the CRT may be faulty.
Replace the CRT assembly with a new one.

If sparking occurs, the PROCESSOR board may be faulty.
Replace the PROCESSOR board with a new one.

Check the vartical/horizontal synchro pulses at pin#b
(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.

i

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.4-7 is not observed,
the Video RAM block (U42 to U46, U51 and U52) in the
PROCESSOR board may be faulty. See Fig.4-8.

AL e

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

J56#2( Hor.synch.) .3 Ude6
#4(Video) u

#5(Ver.synch.)\\\ /

vz |, Iy O e
Qe ONO) O Sl ST T gs
~ .- pr v I I -
% I m= =) H 6
T e w,‘_ .um 2 () — “d‘ :} L {__ml* O
uas A1 T iy = C—s g 3"4m:31¢0
v ose 1] E— | e s [ s
cJ . E: P — —————————————7||EZZZZE|| (m—
3 || 4 S g s[|L———————————] Y —
U4l — . " o8 vo v w
d| €,<ﬂb 3 S|| | s T w1 Y m— Y
— [ T I " L )
! AI IE m:ﬂ‘ \ s v § " g
' ] |k s1| C qrr* Y[ e {1 4T
SPU-6172() FURUNO l | “ we
o I E—— L_____JL__AKEIL —]
| % [ ]l 1’ E|h <|E
[ MADE IN JAPAN e 58 use s r
LH__Jquﬁ__JII K9 1
9 —L o Q iu-. e T (e
: m_w% ; (0]

/

CPU u29

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

Cause: * 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.

Check/Remedy: 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 Assembl

@ 1 Scanner Driving

Assembly

'
.l "’ L3
énl

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).

"ROCESSOR board (SPU-6172) I
[}
Video Signal from-———»# Analog Circuit }—| Digital Circuit |—| MEMORY —l—e To CRT Circuit
IF AMP board |
i J52#13 i
Fig.4-10

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.

s

Fig.4-11 Video signal at pin#l3 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.

//—'J52#13 (Video)

fﬂ'UE:;:JP;j e e D)
,()£)[i:3u () E§\Nh.g|kg
p— ) r:H 47{ —""" = ])JiB
T m—" Y w— xu{]‘(:q“‘ﬂ:mﬁgnuum
= = ===
1IL— ‘U Eéggw'Ei’ﬂnr—-—-—gan::3w[::3”
= === . F
41 [ 2|| L NT) I:u - l:ml:ﬂh
4|l721<>'1|[_¢|r l:u T ml:n.ﬁ“wl:u
— D .
S wr~E:3”C::j”E:3|uE:3u[::m;
I Ajlr—~ﬂnC:::q -
SPU-6I72() FURUNO EJ| [ "ﬂ “”'l:lkl:IE
[ J | — U ] 1" E:3Ih
- 1 - o
MADE IN JAPAN - I III <I';.! = (”;

l,vv“jl[ o — l_—_?l,:‘ul:m:zu
R e i S

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/Timiter.

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 (T801)
(Magnetron Heater
Voltage Check)

Fig.4-13 Transceiver Module Side View
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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/Timiter 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 TX
trigger generator in the display unit (PROCESSOR board).

!PROCESSOR board (SPU-6172)

[———9 TX TRIGGER GEN. %}

TX TRIGGER
(To Scanner Unit)

]
TX TRIGGER SET SIG.
from CPU

L - — | —— c—

Fig.4-14

5) Check the TX trigger waveform at pin#l 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 15usec

Fig.4-15 TX. Trigger at pin#l of J52
on the PROCESSOR board
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J52#1
//F(TX Trig.)

2o G O @ N e {y ﬂQDDéE i E? ki
= L S 3 yEE
L o amew Jnj ] s )1l g /Yl

1] |

4: l
;{:Hi I:n, I:H————,HE:CH I:Hs

=g LI 2O
SIS | J‘ﬁ <|||:3l14|z.r‘:/
| — |

]L*—:lll—JllsL.Jll

MADE IN JAPAN

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

6) If it is not observed, check the TX trigger set

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

4-16 and 4-17.

Changed according to
the RANGE setting

| N|
| i

i

Fig.4-17 TX TRIG. SET SIG. at pin#ll of U3
on the PROCESSOR Board

-] k— 8 to 15usec

g —— v & emeew
91 [ <||74 S "'Lf;fg______J EZZZE[EEZ:ZE _—U4
2o p =2 T — =
1 - s()[j ) Il w“'Lo-ﬂ“” SEl
ﬂ K9 §||' S [ : Ik U311
ﬁ :[F use 'g var - v _ v S
spu-si72l) FuRuNO 7 ‘ S’dl l L m\“:“,, g e (TX Trig.
lH S 4|h| 4qr" Set Sig.)

”"[i‘i e ‘ L—bIlL_-SIFL.jD\'MUGZ#Z
B 25@, ol S [ (38.85MHz)
| (e o e o

. O e T Tus6

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:

See Fig.4-16.
38.85MHz) on

the PROCESSOR board may be faulty. Check the oscillation
signal (38.85MHz) at the pin#2 of U62. See Fig.4-16.
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8) If the TX trigger is obtained at pin#l of J52 on the
PROCESSOR board, check the scanner unit as follows.

9) 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.

10) 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

MIC/Limiter

Pulse Transformer

N Photo No,1878

SCR (CR803)

Q822 Collector
10v (Mod. Trig. Output)

Fig.4-18

MODULATOR board




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.

Eﬁ' TUNE CONTROL —— p al
. (VRa01) Tvo 6171.\}lj
& L- St
(=) vreoz stc D
== Sl
Ll o
ot VOLUME board T iy %L
LJ? "J (VOL'6174) VRG0! _GAIN ‘i;;“
@[ﬂ] c?ﬁ,\‘.

13 ’Qj?

-~

PRESET board
(ADJ-6175)

TUNE PRESET
Volume (VR2)

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.

Cause: * Defective heading flash key.
* Faulty MOTOR CONTROL board.
* Defective tacho-meter in the scanner motor.
* Faulty PROCESSOR board (SPU-6172).

SCANNER UNIT DISPLAY UNIT

WAVE

“I”\ FORMING
' J52#5

PLL Circuit

R
[ |

Fig.4-21

K[PROCESSOR board (SPU-6172) |

HEADING Pulse cPuU ---

BEARING Pulse

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 operation, 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)  UL3#7

// ////(Heading)

ﬁ‘*“—ﬂnE;;;;Q = O—==3,
I 25 O C)E::ih| ()g C} L1 5=

(Bear'ing !Iw( (“; [ §|| [ FLl| (:1 § §“' »
4096pls/rev. : __—ﬁlﬁ u = “Cjwm —U14410
pls/ )\\\\ ul"'?|rf A |”————————an213n= Tk (Heading)

l_*_]
EN i L__Aw L—_Ali s |uC223w
ﬂ uﬁm wﬁl ﬂl T |H |hEZZhFEZZZW
] <ul snl <|uEIIEH.E223w

[—iﬂ(:” sJ| lu s||l - S ke (|5

SPU-6172(  FURUNO 1 | ) ¢ H w

. “;__J(:’.“; —]
“s ] w w

MADE IN JAPAN e ....( l “ ‘ I h l j= gl .

t

wll 4 - (z”l N NI \||| (IFI [

@% ’i[—‘—j% wj“’

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 VR901 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.

) Heading
77 Flash Key

Scanner Motor

cf‘~‘
MOTOR CONTROL TP904
Board (SI-5588) s - 1
g® TP904
Z VR901
@1
VR901

COMPONENT SIDE MOTOR SPEED ADJ

Fig 4-23




4)

Check the heading pulse at pin #7 of Ul3 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 Ul4 (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)

TOUCHPAD |

KEY board |
ot
© —) cCPU
1 ' t[*\\\\\
! T <L 053412
|
[}
]
|
]

Fig.4-24

1) Check the output level of pin#l2 of J53 on the PROCESSOR
board. See Fig.4-25. If the output level is not down to
0V when the RANGE touchpad is pressed, the touchpad key is

faulty.

" kE;;;;JE;;JFU”u()L=——fr4%F?Eqﬂ$ﬁ)
-5 ‘OO (— ()naﬁi}"tl S B g
e e [ =
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) m— ”Hl Y L.ﬂﬁuL__SqlL__J'Nu:mr

: ﬂ [ e I U
P T N X xu,—]nl:énz‘:”,

el ve
41 L _<||; Sk wlL—————————J (—) Y -
9] <ﬁﬁjl 3 <n - snl Y] s e {1
—0 W i i - ™00 .
E— — <Ul au' ST T e 1
L_____jJ[:;;{ﬁ Y[ s { ¥ 'Y o {) —
SPU-6172()  FURUNO || e we v "

o L o m— ) —

- MADE IN JAPAN ]‘—'”L'J”‘L——J“

|¥__JL___Q|L,_JLM#3 — — ] qp[ cﬁ
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wr i = I .
= I | | " Y o ®
\
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(+5V or 0V)

Fig.4-25 PROCESSOR Board (SPU-6172) solder side
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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 —
l TX Trigger
0 — -

Waveform Check Point
STC: TP602
\ STC Trigger: J611 #4
) STC Waveform |
qVv [—/]J613
J611
TP602©C '
STC: Max. (STC) #4 (Trigger)

GAIN: Max.

Sv

. d
b gpu5 —= T IF AMP. Boar

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 (K1) on the PROCESSOR board (SPU-6172).
* Faulty FTC circuit (U5/U27 on the PROCESSOR board).

PROCESSOR board (SPU-6172) |
]
Video Signal from \O
; O
Scanner Unit I K1(Relay)
' -L_.4 '
Usb
/J53#1
FTC Touchpad key CPU 4
)
L - - -
Fig.4-27

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 0V. If not, the FTC control
circuit (U5/U27) may be faulty. If the voltage goes 0V,
the relay (K1) on the PROCESSOR board may be faulty. See

Fig.4-28.
K1l us
[*-t_‘.l‘kl.(—,——.r] .- ‘; d ;"[l__ SR A'Ig. F_E-;gz'a )
ot O /=y 4 O Sl Efl TE=:
= ST 1 % —,
"‘f.l?:“nl(i';”{ '—7{’_;3’““”) é

() Tw 7 wr T T
1] L E 3 S8 <'_.«,|;L__<”'d|x':1||s=[j
v w»C——— D y vy - v __evm T} owe

. e
P s T Y {1 e 11 O i
.C—D 8 g

4] | <||!:'4 S 30 ,,.," """ CS e =k
£ v w g ,0°C “ -
11 C 2o S1F 31 TS5 Sk
—0 we 7 s - »Q--0 ws
. e | s s C—31s —=1k
iaJ[:'F‘:q}} o T e - - /U27
=1 Yy — Y —
SPU-6172() FURUNO 1 ™ y - T
J N ‘,ltll_a- E 21k
— f | [ ] w1
o v e e ver £ s - ) [l‘
J53#1-\\\\\\ ] — w—  m— — ] -
(+5V or 0V) L e G T D

@ m

ﬁ [ —

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

Cause: * Faulty PROCESSOR board (SPU-6172).
* Poor contact of the TOUCHPAD KEY.

Remedy: 1) Replace the PROCESSOR board with a new one.

TROUBLE 12| VRM/EBL operations are not normal.

Cause: * Defective TOUCHPAD KEY (FKB-6282).
* Faulty PROCESSOR board (SPU-6172).

Check/remedy: 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 0V, the PROCESSOR board may be faulty. Replace the board
with a new one.
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Y s ]y {1 w%] ll <ﬂw__s“wt:wg
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11L*_J|f L__;|H Lﬁ4¢||r————————an223|hEZZElh
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§|EZZEH £:IEW E::Eu [E—Y Y E—]
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1) [ tuﬁpl 31F <n (—1 S| m— ) —
- - Q) -
| ] <ul IE 2 g <n.E:IE|F
e —m -
S 1 |ﬂ SISkl ﬂs

SPU-6172(0 FURUNO ||

l HL___JL__AW (—l
]lém_smr_m

- MADE IN JAPAN . - D‘
I 4 [Ch N K3 ( s ~.|pl <||s_l [

=TI — "D.F:%::Tb
0n8 i—"‘j“%,,{—‘—m-ﬁ 2

J53#5
(+5V or 0V)

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

[Display Unit]

CRT 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-6173 -

—

POWER SUPPLY
board SPU-6172

" TSPOWER SWITCH
board MSW-6170

Fig.5-2 DISPLAY UNIT TOP VIEW (2)
WITH THE COVER REMOVED
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PROCESSOR board
SPU-6172

N Proo No. 1964

Fig.5-3 DISPLAY UNIT BOTTOM VIEW
WITH THE COVER REMOVED

J1351#1(+)/#2(-)

(Mains Input
put) DJ-1

FUSE F1351(10A)

(For Mains Input) Grounding Terminal

N Photo No,1963

Fig.5-4 DISPLAY UNIT REAR VIEW
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Fig.5-5 POWER SUPPLY board (PTU-6171)
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{Scanner Unit |

Radiator Assembly
(A-170A)

J/P901

J/P902

N Photo No.1617

J/P801

MOTOR CONTROL Board
(SI-5588)

Fig.5-7 Scanner Unit with Transceiver Module

Circulator
(HY801)

N Photo No.1620 Magnetron

(V801)

Heading Flash Key

MIC/Limiter (5801)

Fig.5-8
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MOTOR CONTROL Board
(SI-5588)

See Fig.5-11, <4mmm
. 7,

N Phc . No.i879

Fig.5-9 Transceiver Module

IF AMPLIFIER Board (IF-5657)

;;;;;;;;;;;;; ey

s See Fig.5-10,

. MIC/Limiter
. (U801/CR810)

J905 Note:

(TX HV Line)

N Photo No.1877
Fig.5-10 Transceiver Module Side View

Do not separate
limiter from MIC.

Magnetron
(vaol)

SCR
(CR803)

N Photo No.1378

Fig.5-11 Transceiver Module Side View
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MODULATOR Board (MD-4171)

Pulse Transformer ‘
(T801)
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Fig.5-12 MODULATOR Board (MD-4171)
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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
i 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 6-27
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MAGNETRON

SPECIFICATIONS OF MAGNETRONS
P
Type: 9M302/E3513, L EM
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. [ [Ol | ] %
Peak anode voltage (eb) 3.2 3.8 KV L /385 J
Rate of rise of voltage pulse (rrv) 60 KV /us
Peak anode current (ib) 2.5 3.5 A
Average anode current (Ib) 3.5 mAdc f \J R F COUPLING
Peak input power (pi) 13 KW 4-64
Average input power (Pi) 13 w T ta
T i3 = r_‘(a c‘l"
Duty cycle (Du) 0.001 mJi LEJ
- Of 4= S
Pulselength (tp) 0.05 1.0 us | = 2T 3 o
L 87.9¢ 3x;j\\§-o4sz
VSWR (42) 1.5 -
Plate temperacure at test point 120 °c
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 - 1.1us 3.3 3.5 3.7 K
A tput Bu = 0..001 3.0 w
verage o ower .
e TP e Ib = 3.0mAdc
Frequency 9380 9410 9440 MHz
Spectrum Bandwidth ib=2,5-3.5A 1.2/tp 2.5/p MHz
Missing pulses (stability) 0.25 %
Fre quency pulling ¢4 = 1.3 min. 18 MHz/°C
Temperature coefficient Tp=40 - 70 °C -0.25 MHz
Life 500 hrs

NOTES: 1. Pre-heating time required is 120 seconds minimum for ambient temperature in
excess of 0°C and 180 seconds minimum for 0°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
— FURUNO

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.

d=ad 5 3140.1
—%— ) S a] S
— (
14‘2 35 S | ~
S & A B
= L) ; \dl
200.2 28.5+0.2
4-045 r_“_"
& &
RS = I I el B o
— : — H
| —— §? g} — :3
_69- hd 0l @0 -69_ —T..‘ o
3140.1 31301 \2x4-¢4.2

Unit: mm
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LIMITER
— FURUNO

SPECIFICATIONS OF LIMITER

Type: S-Lx12
Furuno Code No.: 000-107-090
Applications: X-band Timiter

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 Min. 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 mi
Spike Leakage Power (see note 3.): 300 mi
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.

S-LX12

3C0001}
QNS | MADL N JarAN |

Output Side _J:— Input Side

413+ 04 |

310+0.2 $=Maxn”

3
7

325 4 0%

413404

—~5 5 Unit: mm




— FURUNO

SPECIFICATIONS OF MIC

MIC

Type:

Furuno Code No.:
Manufacturer:
Application:
Structure:

RU-5469

000-105-431

Fujitsu

X-band frequency conversion
Microwave IC

Electrical Characteristics at T=25°C

Frequency range:
Noise figure:

Intermediate frequency:

Local oscillation

frequency:

Tuning sensitivity:

9,300 to 9,500MHz
Less than 4.0dB
60MHz

9,360 to 9,560MHz
6MHz/V (Min.)

Total gain: More than -7dB
Operating voltage: +5V
Tuning voltage: 5 to 35V
10| 7,
o
0 1] e
[ lg 2 road! [T
(\\! % % +5-’JS\|I \
NCE LT
e —ll
SranSSENEN 7N
\ﬁff | L LN Terminal No.
| ‘ P .
VO \7in. 1: IF output
34 | 2: +5 to +35V
27 .y " 3: Supply voltage (+5V)
83 85 |z
| T
ﬁi RN M I
Moo S\l
RN A - ;2
[ A o . ~
'“é%ﬁ*" NN
| At J |
| } | TZ:T:]{ni
| ]
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 Qutput Freq.: 180Hz
Tacho-meter Qutput Voltage: 100mVp-p (Min.)

(at 150rpm, 1000kohms load)

|

G3max

e
‘q
~g g
\_l./ ‘(
Mmg(/x
..H.._"
428 Z 0.15
[ (18.2)
!(516.8
p
7
—
T I [
r; o (] ) 418 - 0.05
w S S
c ty 3 | i $39.Lmin.
I ~ - 7' 1
-1 | R
N
-~
|
Sima~ gl
2 Nl
o LJ:?_ ‘ O™ | |#27.4 - 0.1
+c' ~T R 4L0TT 0.2
T8 m
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POWER TRANSFORMER

SPECIFICATIONS OF TRANSFORMERS

Type: RT-6187-1 (Power Transformer)

FURUNO Code No.: 000-104-533

Inductance: 29.7uH (Nl) at 1lkHz, 1Vrms
94uH (N3: 10 -(8)) at 1kHz, 1Vrms

DC Resistance: 0.0170hms (N3: -)

Insulation Resistance: More than 100Mohms at 500VDC (1lmin.) (@-@:-@)
Withstanding Voltage:  1000VAC (Imin.) (@-% 0
1200VAC (2 to 3sec.) ( -;—@)

o 32—

° RT-6187-I

T T C

Li______" ; g B f :
T T 1\ T T'T' 5 i{_:‘?f—go Unit: mm

@ ®©

10 ~ 40T
(BB ) @-
— 5T x 2 py
Winding o @
Direction™ lenemoneness) 0o O
@ @ 5T x 2 N
1040V

No. of Turns
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POWER TRANSFORMER

— FURUNO
Type: RT-6188 (Power Transformer)
FURUNO Code No.: 000-104-534
Inductance: 1.72mH ((2)-(3)) at 1lkHz, 1Vrms
305mH (C%a- at 1lkHz, 1Vrms
DC Resistance: 31.50hms (@-)

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

Withstanding Voltage:  1000VAC (1min.) (@— 0
(&-®)

1200VAC (2 to 3sec.)

26.5 —

l— /8.5

rop—r"

(

Winding
Direction & )

Unit: mm

No. of Turns
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PULSE TRANSFORMER

Type:
Furuno Code No.:

Electrical Characteris

RT-4484 (Pulse Transformer)
000-734-484

tics

Impedance:
Pulselength:

Pulse Repetition Rate:
Output voltage:

Output current:

Heater current:
Insulation resistance:
Winding ratio:

5.2 ohms : 1,170 ohms

0.08 to 0.6us

1,000 to 3,500Hz

3.5KV

3A

0.52A

More than 100Mohms at 500VDC
1:15:15

4

AN

-4

45

S RT-4484 +OF 003

24

J /

e S 3

5.2 ohms 2 1,170 ohms
= ?
N

65
71
56
N [ O /]
4 4
o
2 |
v
I -

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
O
——4¥£:T4EH€%— 23122
T L FQ—
! 580mH )
LZ4.S __J DC48wé E“l
365 S
N
@10
=T |
! )
| y l:

5 Unit: mm

6-10




DIGITAL IC

— FURUNO
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

HD74LS221P "

Ry and Cx sve externai component.

Vpp = Pin 16
Vgs = Pin 8, Pin 1, Pin 15

TC4538BP
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Type:
Furuno Code No.:
Application:

Absolute Maximum

LINEAR IC

M5186P
000-150-284
TV IF Amp, Video Detector,

Ratings (Ta = 25°C)

Supply Voltage:

Power Dissipation:

Operating Tempera
Storage Temperatu

16V
1.4W
-20 to +75°C
-40 to +125°C

ture:
re:

S
iipur Vee(+12.0V)
1 —st 2na [ VIDEQ
vIFamp {VIFam LLD —>{¢) YIDEQ
I—-ﬂ—\; ‘/(E\___[ ame QuUTPUT
f—Q CARRIER
limit.
RFAGC
QUTPUT
D—1RF | IF AGC EwuNo AFT
(rev.) AGC __, AF1 e—deteat e—rB) AF T
— S \ OEFEAT
h,) SIGNAL
L LL__
SOUNO Vee
e QUTPUT W
AGL (_FAG
AO) “ AQJ. AFT
i QUTPYT
HDEO
QUTPUT
BLOCK DIAGRAM
N
1 22 RF AGC C 1
VIF Am p Input {C - onere
=] 210 IF AGC Filter
Earth a3 201 IF AGC Amp Input
22 2120 19 18 17 16 15 14 13 12
4 Q A
RF AGC Cutput {d 193 [F AGC Control - =
g5 1B\ viF Qutpuc 2 3 l o
AFT sW ds 17h : . 2
AFT Qurput 7 15; Power Supply T?JT??TT?E-; v
AFT Coil O s 157 LLD Input x §h 2815} JI
14 Vi Output AR —
LLD Coil {: 9 1 Video Ourpu 3 IR
g 10 13[J  SIF Qutput ¢ ez
AFT Coil 11 123 SIF Filter 2.54+0.25, 0.5=0.1
Unit: mm
CONNECTION DIAGRAM (TOP VIEW)
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LINEAR IC

Type: LB1601

Furuno Code No.: 000-161-551

Manufacturer: Sanyo

Applications: 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 Vce
Power Dissipation: 1.3
Operating Temperature: -20 +75

Electrical Character

istics (Ta=25°C)

Input Bias Curre
Input Voltage:
(Vee=5V)

Qutput Voltage:
Current Dissipat

254015

nt: -10 +10
2.0 3.0
1.0
ion: 20
425X 1535
3462 logMIN
C I B
™
O O’_j:] — _
0l © = %
T R _:L
i )
C i
1@k | |B—=—s
1 ep | | 5=
- ﬂ E
9 . 3
3
st 1
o8 Unit:

6-13

mm



LINEAR IC

Type: TA78LO05AP
Furuno Code No.: 000-163-606
Manufacturer: Toshiba
Application: +5V regulator e
Maximum Ratings (Ta=25°C) 5
Supply voltage: 35V arsuAx
Output current: 150mA LOMAX . 4.
Power dissipation: 800mW YrrTep 3 33
Operating temperature: -30 to 75°C e
Electrical Characteristics (Tj=252C) 127 27
254 %
Output voltage: 5V [ _}3 < 3
Quiescent current: 3.1mA FpY e
Line regulation: 55mV A
Load regulation: 11mV 2 ouTPUT
Ripple rejection: 49dB I
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 [_T_ Ej vt
(2 7] our pur
I E:"j>IE] Robe=/
v™ q BB:\LANCE
(Top View)
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LINEAR IC

SPECIFICATIONS OF LINEAR ICs

Type: UPC595C
Furuno Code No.: 000-161-060

o
Absolute Maximum Ratings at Ta=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

SR7

o -
w— ¥ |Ris Q23
Os o1 o &1 o2
EQUIVALENT CIRCUIT

Voltage

VIF Input [= E]Capacitor Grounding
Capacitor Grounding [r= 3 DC for RF Delay

Grounding E Ed E] Tuner AGC Cutput
0

Grounding E el 3 Su pply Voltage
3

Keying Pulse E O g Reference DC
for VIF AGC
Video Signal Input E E] Bypass Capacitor, Resistor
VIF Qutput [ =] VIF Qutput

CONNECTION DIAGRAM (TCP VIEW)
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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 + 0.5V 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
RC6218 |
Q2
= <E i ? 3
a1 I
Y Hx
N
3: —— = i .
1 T 1 T
7 (Hi—{3{5} {g 6 13 11
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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
Supply Voltage (Vcc) : 8 40 v
Operating Temp. : -20 75 °C

Electrical Characteristics

Note

Pin#ll: Vcc, Pin#9: GND

Item Measuring point Ratings Measuring Conditions
Output Pin#10 90kHz + 3% Pin#1l: 10VDC
Frequency Pin#l & #9: GND
Pin#8
OutPut Pin#10 8 to 10V Pin#1l: 10VDC
Voltage Pin#l & #9: GND
Pin#10 to GND: 1000pF load
Pin#8 8 to 10V Pin#1l: 10VDC
Pin#l & #9: GND
Pin#8 to GND: 1000pF laod
r—-——-—-----=-=----- 1

L - - - = = j— = == == == = -

|

|

1

[

I
RCB220 !

I p——

|

|

|

' |

v :E aL

18 15 14 3 12 11 18 -] 9
MB3759
1 2 3 4 5 6 7 8 :E @
Wy U I__0 { E >

Ll 3 1
e 2

z ~ P -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
OutPut Pin#ll 8 to 10V Pin#l: 12vDC
Voltage Pin#7 & #10: -12VDC
Pin#13: GND
Pin#ll to GND: 1000pF laod

S\

RCB221 /

AAA,
\J
I’—il
~
Sl

@
~
< @
o)
W v
a.
(0”‘
I
+
AAA—0-AAA
W= \Vy
AAA
A2
A oA,
V=W
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sk TRANSISTOR shokor

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

TYPE CODE NO. MFR. CATION RUCTION =====mmmmmmmo oo oo oo moommo oo oo NO.  LINE NOTE/SUBSTITUTE

VCBO VEBO IC  PC  TJ VCE IC  HFE T

(V)W) (MAY (MW (°C) (V) (MAY (MH2)
2SC606BT 000123915 NEC RF SI 30 ¢ 20 150 150 10 2 60 530 TR-1
2SAG676GTMO 000116930 TOS RF SI.EP -40 -5 -400 400 125 -1 -100 70-140 100 TR-3  COMPLEMENT.2SC367GTM-0
2SA49SGTMY 000116993 TOS RF SI.E -50 -5 -150 400 125 -1 -10 120-2¢0 100 TR-3
2SA71SWTC 000117430 HTC RF SI.EP -35 -5 -2.5A 10Wx 150 -2 -S00 100-200 160 TR-4 x AT TC=25°C
258941 000121302 MAT PA SI.EP -60 -5 =34  3SW 150 -6 ~-1A 40-250 TR-2
25C1815-Y 000125631 TOS AF SI.E 60 s 150 400 125 & 2 80 TR-3
25C7S2GTMO 000124129 TOS RF SI.EP 40 S 200 400 125 1 100 70-140 400 TR-3
25C945 000124420 NEC RF.AF  SI.E 60 s 100 250 125 6 1 200 250 TR-3 CONPLEMENT 2SA733

NOTE: VCBO=COLLECTOR-BASE VOLTAGE (EMITTER OPEN). VEBO=EMITTER-BASE VOLTAGE (COLLECTOR OPEN), IC=COLLECTOR CURRENT,
PC=POWER DISSIPATION, TJ=JUNCTION TEMPERATURE. VCE=COLLECTOR-EMITTER VOLTAGE. IC=COLLECTOR CURRENT,
HFE=STATIC FORWARD CURRENT TRANSFER RATIO, FT=TRANSITION FREQUENCY.

MANUFACTURER(MFR.): FJD FUJI ELECTRIC, FUJ=FUJITSU, HTC=HITACHI, IRJ=INTERNATIONAL RECTIFIER (JAPAN)., MAT=MATSUSHITA, MOT=MOTOROLA.
TB=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

SYOLSISNYHL 40 SNOILVII4193dS

d0LSISNYYL




TRANSISTOR

— FURUNO
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FIELD EFFECT TRANSISTOR

SPECIFICATIONS OF FIELD EFFECT TRANSISTOR

6-21

Type [ 25K470
Furuno Code No. | 000-104-809
Manufacturer Nichiden 32
Construction MOS S5 1066MAX 482MAX
Application SW 10 | #36x02 A 13102
ABSOLUTE MAXIMUM RATTNGS (Ta=25°C) -
Drain-Source shorted VGDS - Pi; I; > 1
Gate-Dirain Voltage P 3 i
4 v}
1 £
Drain-Source Voltage VDssS 100V ?§ =¥ "
—-t'i'
Gate-Source Voltage VGSS +20V 13 3 é 065+0.1
Gate Current I - 075401 =
~— _I e
Drain Current 1) +8A l 254 | IE 26134
Power Dissipation Pd 50w
Junction(channel) Temp | Tj(ch) 150°C Ea—
G DS
ELECTRICAL CHARACTERISTICS
Drain Current at IDSs Min,
Gate-Source shorted Max, 50uA
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sk DIODE »xx

TYPE CODE NO.

ABSOLUTE MAX RATINGS AT 25°C FORWARD (25°C) REVERSE (25°C)
APPLI- CONST- =mmommm=mmmmmmmmmmmmmmmmmmmmmmooo oo
MFR. CATION RUCTION MIN MAX MAX ouT-
VM VR VI IFM IO IS IF VF VF IF IR VR LINE NOTE/SUBSTITUTE

V) ($D) Wy (MAY  (MAY (A MAY (V) (V) A WAy (W)

CTG-22R 000132440 SKN R SI.D 200 140 10A S 1.8 S Sco 200 CR-2

DFG1B1S 000136017 HTC R SI.D 1500 400 3 2.5 0.4 10 1500 CR-4

DFG1B8 000136013 HTC R SI.D 800 400 3 2.5 0.4 2.0 &00 CR-4

ESAC92-02 000104806 FUJ R SI.D 200 10A S0 0.95 S 80 200 CR-3

RKé&4 000104807 SKN R SI.SB 40 28 1.7 60 0.55 2 SMA 40 CR-1

SB-2 000135012 SKN R SI.D S00 35S0 1.5A% 100 1.1 1.5 10 S00 CR-7 xTA=60°C/1518%7
uoec 000135901 HTC R SI.D 200 2A &0 1.4 2 CR-5 152596
V-19E 000136020 HTC R SI.D 400 1A 60 1.2 1 10 400 CR-4 CATHODE:BLU
15S16 000114001 NEC MIX SI.ESB S 30 30 0.5 25 0.5 CR-8

151588 000112795 T0S SW SI.EP 35 30 360 120 0.5 1.3 0.1 0.5 30 CR-6

15209SA 000113046 TOS SW SI.EP 7S 70 750 250 1 0.65 1MA 0.1 SO CR-6

152462 000113090 T0S © SI.PL 220 200 300 100 0.8 1 0.1 1.2 200 CR-9

6CC13 000130317 TOS R SI.D 150 6AX 200* 1.2 6 1300* 1S0* CR-10

NOTE: VRM=MAXIMUM REVERSE VOLTAGE. VR=MAX DC REVERSE VOLTAGE. VI=MAX AC INPUT VOLTAGE(RMS). IFM=MAX PEAK FORWARD CURRENT.
10=MAX AVERAGE DC OUTPUT CURRENT, IS=MAX FORWARD TRANSIT CURRENT. IF=FORWARD CURRENT. VF=FORWARD VOLTAGE.
IR=REVERSE CURRENT. VR=REVERSE VOLTAGE.

MANUFACTURER(MFR.):

FJD=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=SANYD. TOS=TOSHIBA

$300I0 40 SNOILVOILIO3dS

3ao1a




DIODE

$6.5+0.2

' I ¢1.440.1

CR-1

50MAX 10.4MAX
2.1IMAX - ~

3.75¢

16.7MAX

12.0MIN

3.64t0.2

y.&.
"Lz_J

— +0.]

123

6.4+0.2

!

T +0
147 os 15+0.2

1.2

0.8

2.54
5.08

He

3.7

0.4

45+0.2
1—1.32

412 412
L1
-— 28MIN 2st—-]

CR-8

g ey
¢4 ¢ SMAX TMAX
CR-4 CR-5 CR-6
o Y 1
~0.558¢ g 0.458~0.558¢ ~f}— =
10.2 3 k -
Lig—{— ; <
g =l f ) 7
= = | o <
= = =
1t —pt—L e 2
| 3 2
> ndd > -
wh] B at
> =}
b ~ 045le = =T g
. — . = - -~ -
e e 2 0.458~0.558¢ ’ e
g f
B
e g
= |
QL @&
CR-7 S < CR-9
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¥2-9

*okok 2ZENER DIODE ok

CODE NO.

MAX DYNAMIC THERMAL REVERSE

ABS MAX ZENER VOLTAGE VZ RESISTANCE COEFFICIENT (25°C)
APPLI= CONST- =--mmmmmmm= =mmmmmmm=mmmmmmomoooo —mmmmeee o OF V2 ==mmmmmm- uT-
MFR. CATION RUCTION MAX LINE NOTE/SUBSTITUTE
P Iz MIN AVG MAX 12 RZ 12 IR WR
(MW (MAD V) Q%) (V) (MAY  (OHM) (MA) % /7°C> (UAY (V)

RD33EBG 000104808
RD39EB 000134862
RD6.2EBL 000124833
0525.1 000110804
NOTE: P=MAXIMUM POWE

MANUFACTURER(MFR.):

NEC SI.PL 400 29.68 33.11 S 6S S 0.2 25 D-1
NEC ‘SI.PL 400 24.68 38.52 S &8s S 0.2 30 D-1
NEC SI.PL 400 5.8 7.0 20 20 20 S 3> D-1
T0S SI.PL SO0 86 4.8 S.1 S.4 S S0 S 0.020 1 1 D-2

R DISSIPATION, I2=2ENER CURRENT., IR=REVERSE CURRENT, VR=REVERSE VOLTAGE.

FJD=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

_K-

$o.§5

_ i ‘ —E":":H
(30 —zl—' 4.2 :j

D-2

S300I0 ¥3N3Z 30 SNOILYII4IJ3dS
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THYRISTOR

SPECIFICATIONS OF THYRISTORS (SCRs)

Type:
Furuno Code No.:

Electrical Characteristic

S

Absolute Maximum Ratings

1560808
:000-135-0

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:

1.Gate

1S.TéMAX
R.SeMAX

00

L
MRl
i

2.Cathode

5.0 102

Anodel Case 24.3!t°'°5
I 14.729.2
374 +
N 3
= ¢
2= L

0756

255t

—a2max—

100105 7.IMAX

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
— FURUNO

SPECIFICATIONS OF LED

Type: SLP-384C-51
Furuno Code No.: 000-132-875
Mnufacturer: SANYO

Maximum Ratings

Reverse voltage: 3V

Forward current: 25mA
Operating temperature: -25 to 80°C
Power dissipation: 70mW

Electrical Characeristics

Forward voltage: 2.1V

Reverse current: 5uA

Luminous intensity: 5.0mcd

Color: Yellowish-green

5% 0.1

MAX. 1.5
+0.5
-0.3

=)
10

| o7

| 0.6 0.6

29.7% 1.0

Anode / ///
Cathode / [ [ U

(1.5)

6-26




PHOTO COUPLER
— FURUNO

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 Typ. Max. Unit
DC forward voltage: 1.0 1.15 1.3 Vv
DC reverse current: 10 uA
Inner capacitance: 30 pF

4 3
1 —
1 4
: 3=
2 3
I J
1 2
4.58£0.25 7.62+025
HEER =
! o| © - —_——
Sy oy .
12 z J +Qal
a5 I fazs—aos &
'?]
N

254+025 : | 7es~s8s0 |

1: LED anode

2: LED cathode

4: Photo transistor
emitter

3: Photo transistor
collector
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MODEL 1700

SCANNER UNIT

FURUNO z ¢ 8 8 P-1
SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS
i 5 B % R % 1-FE8 W = g 5 -V R % aI-FES W =
PRINTED CIRCUIT BOARD 7°*"uhin“y DIODE Anft-pn
S1-5588 312-5655 003-038-420 WOTOR CONT | cp w01 151588 000~112-795
MD-4171 312-4360 003-037-550 MODULATOR | (R eos  1o1288 000-112-79¢
IF-5657 312-5658 003-038-440 IF AMP R cos icitas 000-113-70%
MIC-5746 312-5746 003-038-570 CR 60r  le1ess 000-113-75%
CR 605 151588 000-112-795
CR 606 151588 000-112-795
CR 607  0525.1X 000-110-804
MOTOR A CR 608 151588 000-112-795
8 801 RM=5499 0355499 000-633-400 R 609 151588 000-112-795
CR 610 151588 000-112-795
CR 612  RD39EB ZENER 000-134-862
CAPACITOR - CR 614 15516 000-114-001
S-LX12 0-107-090 SEE NOTE:
C 601  DD104-593102KS0V 1000PF 50V 000-253-806 €k Bor  Dreiics 0332736 00071077090  SEE NOTE: 1
C 607  DD104-693102K50V 1000PF 50V 000-253-806 CR 802  oro-1ns 000-138-013
C 608  DD104-698102K50V 1000PF 50V 000-253-806 CRo505 o H{st st
C 609  ECC-WLH050CC sPF s0v 000-256-450 cR 804 282 oaeisaIays
C 610  DD104-698102K50V 1000PF SOV 000-253-806 3 80e aacan A e
C 611  ECQ-MLH682KVW 6800PF 50V 000-260-470 SR Boe asLsBs 900711219
C 612  DD109-69EL03PS0V 0.01uF S50V 000-253-801 ‘
C 615  ECC-W1H330JC 33F sov 000-256-404
C 619  DD104-698102K50V 1000PF 50V 000-253-806 CA 821 151588 000-112-795
C 621  DD104-69B102K50V 1000PF S0V 000-253-806 CR 851 RD=6-2EB ZENER 00051365193
C 622  DD104-698102K50V 1000PF 50V 000-253-806 , e
C 623  DDL04-693102K50V 1000PF 50V 000-253-806 CRo90L VIS 90051362020
C 628  ECC-W1H150JC 15PF s0v 000-256-405
C 633 ECC-W1H100DC 100F 50V 000-256-410 e
C 634  DD109-695103P50V 0.01uF 50V 000-253-801 CARCULATOR KA
C 635  DD104-698102K50V 1000PF 50V 000-253-806 5 B el .
C 636  DD104-693102K50V 1000PF 50V 000-253-806 HYOE0L RC-4356 0355737 000-106-863 SEE NOTE: 1
C 637  DD104-698102K50V 1000PF 50V 000-253-806
C 638  DD104-698102K50V 1000PF 50V 000-253-806
C 639  ECE-ALCUL00E 10uF 50V 000-201-672 JacK Sarys
C 640  DD104-698102K50V 1000pF S0V 000-253-806 I Cene.
C 642  ECE-A1CUL00E 100 s0v 000-201-5672 T f2 Bershecirn e a0m39emess
C 643  RPE122F104250V 0.1uF S0V 000-251-795 IR I hes No0-os_cos
C 647  DD104-69B102K50V 1000PF 50V 000-253-806
C 649  DD104-698102K50V 1000PF 50V 000-253-806 S so1 Lr-12 P 000-505-473
€ 650 ECE-ALCULOOE our 16y 000-201-672 LLM-01T-2.0 CONTACT 000-505-494
C 651  DD104-69B8102K50V 1000PF 50V 000-253-806
J 90 p- -505-
C 652  DD104-693102K50V 1000PF 50V 000-253-806 3 G5 oioreiu Lop S00-c05-ach
C 654  ECO-MIH103KVW 0.01uF 50V 000-260-416 3905 BeposHE-1a . 000-205-553
C 655  ECQ-MIH103KVW 0.01uF 50V 000-260-416 3 90e  B3pooHFo1an 4 000-303-351
C 656 EC@-M1H562KVW 5600PF 50V 000-260-469
C 657 ECQ-MIH152KVW 1500PF 50V 000-260-420
C 658  ECE-ALCULOOE 10uF 16V 000-201-672
C 659  DDL04-698102KS0V 1000PF 50V 000-253-806 RELAY yo-
C 660  RPE122F104750V 0.1UF 50V 000-251-795 o e
C 662  DD104-698102K50V 1000PF 50V 000-253-806 K 891 HC1-P0Cl2v ettt
C 663  RPE122F104750V 0.1UF 50V 000-251-795
C 664  RPE122F104Z50V 0.1UF 50V 000-251-795
C 665  DD104-693102K50V 1000PF 50V 000-253-806 oL Tt
C 666  DD104-69B102K50V 1000PF 50V 000-253-806
C 668  DD104-693102K50V 1000PF 50V 000-253-806
0 -4 -101-
C 669  RPEL22CHLO1J50 100PF 50V 000-251-859 Cooay Rale 0354616 oonaoizse
C 670  DD104-69B102K50V 1000pF SOV 000-253-806 0 _ s
C 671  DDL04-693102K50V 1000PF 50V 000-253-806 LoB03 RL-3903 000=753=903
C 801  MD-1-2G-334K 0.33UF 400WV  000-262-089 L 806 RL-4170 28s3=4170 000-734-170
C 802  ECK-D3A222KB2 2200PF 000-255-750 reke s
C 803  ECW-HO6HI123JD 0.012UF 000-259-529 b 881 SROOS=SREK<=6 000-429-391
C 804  ECW-HO6H223UD 0.022 UF 000-259-532
C 805  ECW-HO6H223D 0.022 UF 000-259-532
C 806  ECK-D3A392KBN 3900PF 000-255-754 oLUG —
C 807  ECQ-M1H104KVW 0.1uF 000-260-411
C 808  ECQ-MIHI04KVW 0 1uF 000-260-411 P 612 HEP=SHF-Ak,&P — 500-505-599
C 809  ECQ-MIH104XVW 0o 1F 000-260-411 CHF-001T20 8BS EOTACT OO0
C 810 ECOiMIHLOLKYH o ter 000-260-411 SIN-01T-1.2 BOARD-IN CONNECTOR 000-505-896
C 811  ECQ-MIH104KVW 0.1uF 000-260-411 P 006, H3P-SHF-Aks3P S Cene.
C 812  ECEOALHUOLOE 1UF s0v 000-206-115 UnEo001T0 85s s ggg_ggg_ggf
C 821  RPE122CH331J50 3309F 50V 900-251-854
C 822  ECQ-M1H102XVW 0.001UF 50V 000-260-415
C 823  ECR-MIH102KVW 0.001UF 50V 000-260-415 e
C 824  CS99EIDSREM3 6.8UF 000-232-060 TRANSISTOR 325432
C 825  ECE-ALAULOIE 1000F 16V 000-206-112
C 826  ECE-AlAULO0IE 100UF 18V 000-206-112 8601 25C606(R)T 000-123-915
: @ 602 25C606()T 000-123-915
CoeH - ko @ 603 25C1815-v 000-125-631
C 831 ECO-MINIO3KVA 0.01UF S0V 000-260-415 3ty sy | Sosnizament
C 851  DD1063102K50V 10007 S0V 000-252-171 PRS- saM S o0etoamaas
C 852  DD106F103250 0050054 0.01uF 000-253-443 8 epe 2sciBlsoy 00071257631
_ @ 608  25C1815-Y 000-125-631
C 901  ECE-AICUL00E 10UF 16V 000-201-672 5-Y -125-
C 902  ECEALHSR47 0.47UF S0V 000-201-453 @ 609 25A495GTH-Y 000-116-993
C 903  RPE122F104Z50V 0.1UF 50V 000-251-795 . ol
C 904  RPE122F104Z50V 0.1UF 50V 000-251-795 § B Sniestte 9g0712amazs
C 905  RPE122F104Z50V 0.1UF 50V 000-251-795 3
C 906  ECG-MiH273KVW 0.0270F 000-260-474 A A
c 907 C2-M1HE22KVW 8200PF 000-260-471 @ 83 £5€645 000-124-420
C 908  ECQ-M1HB22KVW 8200PF 000-250-471 — L
C 909  RPE122F104250V 0.1UF 50V 000-251-795 2901 2SAEEFGTH=0 000-116-930
C  $10  ECE-AlAUIOIE 100UF 16V 000-204-112
C 911  DD104-693102K50V 1000PF 50V 006-253-306
NOTE: 1. U801 is supplied with CR810 and HY801 as MIC assembly.

w =

(Code No. 003-038-170)




SCANNER UNIT

F.F .N MoPEL 1700 7]
. . | Z P B 8B P -2
SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS
B 5 L ) % a-FES W = g 5 N ) ® A-FES
RESISTOR 7139 TRANSFORMER (S
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 T 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 0355692-1 0355692-1 000-732-804
R 608 ERD-25TJ272 0.25W 2.7K 000-330-367 T 605 0355692-1 0355692-1 000-732-804
R 609 ERD-25TJ471 0.25W 470 000-330-349
T 801 RT-4486 000-734-484
R 610 ERD=-25TJ102 0.25W 1K 000-330-357
R 611 ERD-25TJ151 0.254 150 000-330-337
R 612 ERD-25TJ102 0.25W 1K 000-330-357
R 613 ERD-25TJ321 0.25W 820 000-330-355 TEST POINT FARES 1 b
R 614 ERD-25TJ332 0.25W 3.3K 000-330-369
R 615 ERD-25TJ331 0.25W 330 000-330-345 T 901 LC-2-S-YELLOW 000-537-970
R 616 ERD-25TJ102 0.25W 1K 000-330-357 P 902 LC-2-5-YELLOW 000-537-970
R 617 ERD-25TJ331 0.25% 330 000-330-345 P 904 B4P-SHF-1AA 4P POST 000-505-552
R 618 ERD-25VJ471W W5.0 000-333-465 H4P-SHF-AA » 4P HOUSTNG 000-505-597
R 619 ERD-25VJ471W ws.0 000=333=665 LHF=001T=0.88S 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  514t4h{0
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 TC45388P CMOS 000-163-907
R 627 ERD-25TJ102 0.25W 1K 000-330-357 U 604 TA78LO0SAP 000-163-606
R 628 ERD-25TJ223 0.25W 22K 000-330-389
R 629 ERD-25TJ222 0-25% 2.2k 000-330-365 U 801 RU-5469 0355469 000-105-431 SEE NOTE: 1
R 630 ERD-25TJ101 0.25W 100 000-330-333 U 901 181601 0355742 000-161-551
R 631 ERD-25TJ102 0.25W 1K 000-330-357 U 902 UpC271C LINEAR 000-161-050
R 632 ERD-25TJ102 0.25W 1K 000-330-357
R 6364 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 FNuny
R 637 ERD-25TJ103 0.25W 10K 000-330-381
R 638 ERD-25TJ102 0.25W 1K 000-330-357 v 801 9M-302/E3513,L 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 64l ERD-25TJ222 0.25W 2.2K 000-330-365 POTENTIOMETER 4059349
R 642 ERD-25TJ271 0.25W 270 000-330-343
R 643 ERD-25TJ100 0.25W 10 000-330-309 VR 601 GFO6U 50K 0050087-1 000-316-799
R 645 ERD-25TJ104 0.254 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-15J390P 0050102-0 000-375-391
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-25TJL104 0.25% 100K 000-330-405
R 656 ERD-25TJ221 0.25W 220 000-330-341
R 655 ERD-25TJ103 0.254 10K 000-330-381
R 656 ERD-25TJ102 0.25W 1K 000-330-357
R 657 ERD-25TJ682 0.25W 6.8K 000-330-377
R 658 ERD-25TJ100 0.25W 10 000-330-309
R 801 ERG-15J220P w22 000-375-388
R 202 ERG-15J220P 1w 22 000-375-388
R 803 ERX-2SJ3R9P 2W 3.9 000-375-443
R 804 ERX-1SJSR1P 1M 5.1 000-375-380
R 805 ERX=2SJ1R0P W1 000-375-436
R 806 ERD-25TJ102 0.25W 1K 000-330-357
R 807 ERX-25JR62P 2W 0.62 000-100-134
R 821 ERG-25J101P 2W 100 000-375-462
R 822 ERD-25TJ102 0.25W 1K 000-330-357
R 823 ERD-25TJ682 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 0.25% 10 000-330-309
R 827 ERD-25TJ100 0.25% 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-15J470P 0050102-0 000-375-392
THERMISTOR 9-223-
RT 601 D-22A 000-180-617
SWITCH ATYF
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.
(Code No. 003-038-170)
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F

MODEL1700

DISPLAY UNIT

- II; = i P -3
SYMBOL TYPE SPECIFICATIONS  CODE NO. REMARKS | sYmBoL TYPE SPECIFICATIONS CODE NO. REMARKS
B 5 LI 3 R ® AI-FE% & = g 5 - 1 #n ® I-FES W 0
ASSEMBLY 2zt coIL 1w
AL1GASDSP41 M-1700 000-104-539 CRT ASSY. 1803L0001 HPO32 0356315 000-104-535
1803L0002 HPO32 0356315 000-104-535
1803L0003  SN-3-205 0454156-0 000-103-758
1B03L000¢ SN-3-205 0456156-0 000-103-758
PRINTED CIRCUIT BOARD7°UIMEN“D 1803L000S  SN-3-205 0454156-0 000-103-758
1B03L0006 FL?7H-222J 000-104-457
PAN-6173 M-1700 008-330-330 ILUMMI
PTU-6171 M-1700 008-330-360 POWER SUPP| 1B03L1301 SC-05-10J 0356316-0 000-104-536
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°570"
1801P0002 VHR-?N 000-505-891
BVH-21T-P1.1 000-100-049 7PCS
1BO1P0003  H4P-SHF-AA, 4P 000-505-597
L LHF-001T-0.88BS 000-505-504 4PCS
CAPACITOR EETARE 1801P0004  VHR-2N 000-505-885
BYH-21T-P1.1 000-100-049 2PCS
1B03C0001 ECE-ALCF471 470UF 16V 000-201-610
1BO3C0002 ECE-ALCF471 470UF 16V 000-201-610 1801P —oN 000-505-89
1803C0003 ECE-ALHF221 220UF SOV 000-201-630 LFO0S1 ;CS_le_pl_l 000_133-84é 2pCS
1B03C0006  ECO-M1472KZW 4700PF 100V 000-104-800 1B01P00S2 H13P-SHF-AA.13P NH HOUSING 000-505-610
1B03C000S ECE-ALAF102 1000UF 10V 000-201-640 LHF-001T-0. 885 000-505-504 13PCS
1BO3C0006 ECE-ALAU221E 220UF 10V 000-206-11¢
1803C0007 ECE-ALCF221 220UF 16V 000-104-804 1801P1351 FM-142P 000-511-406
1B803C0008 ECE-A1CU221E 220MF 16V 000-201-673 1BO2P0011 H3P-SHF-AA.3P NH HOUSING 000-505-596
1B03C0009 MDD-2-2G-474K 0.47UF 4S50V 000-104-440 LHF-001T-0. 885 000-505-506 2PCS
1B03C0010 ECE-A2WS2R2 2.2UF 450V 000-104-805 1BOSPO0SS  H9P-SHF-AA, 9P NH HOUSING 000-505-602
1803C0011 ECE-ALHUOL0E 1UF S50V 000-206-115 LHF-001T-0. 865 000-505-504 9PCS
1803C0012  ECE-ALCULOIE 100UF 1eV 000-206-112 1BO6P00SG  H10P-SHF-AA, 10P NH HOUSING 000-505-603
LHF-001T-0. -505-504 10PCS
1803C1301 ECQ-V1H10SJ2W 1UF S0V 000-104-801 017-0.885 S0 ¢
1B03C1302 ECQ-V1H10SJ2ZW 1UF sov 000-104-801 1B07P1301 H3P-SHF-AA.3P NH HOUSING 000-505-596
1803C1303 ECO-V1H10SJ2ZW 1UF Sov 000-104-801 1BO?P1302 H3P-SHF-AA, 3P NH HOUSING 000-505-596
1B03C1304 ECE-ALHF221 220UF SOV 000-201-630 LHF-001T-0. 885 000-505-504 2PCS
1803C1305 ECE-ALHF221 220UF SOV 000-201-630
1B03C1306 ECE-ALHF221 220UF SOV 000-201-630
1B03C1307 ECQ-M1472K2W 4700PF 100V 000-104-800
1B03C1308 ECQ-M1472K2W 4700PF 100V 000-104-800 TRANSISTOR 5550 28—
1803C1309 ECE-ALCULOIE 100UF 16V 000-206-112
1B0300001 25K470 000-104-
1B03C1310 ECE-ALCUL00E 10UF 16V 000-201-672 1047809
1803C1311 ECE-A1CUL00E 10UF 16V 000-201-672 180301301  25K470 000-104-
1B03C1312  ECO-M1H1S4KVW 0.15UF 50V 000-104-802 180301302 25K470 083_}32_382
1803C1313  ECQ-M1H102KV 1000PF SOV 000-260-201 180301303  25K470 000-104-809
1B0SC0001 RPE122CH1S1J50 1S0PF S0V 000-251-853 180301304 25K470 000-104-809
180SC0001 DD308-69F104225 0.1UF SOV 000-103-771 180301305 25894 1AP 000-121-302
DIONDE anqr-pr RESISTOR 7439
1B02CRO001 SLP-384C-S1 LED 000-132-875 1BO3R0001 ERX-1SJR6BP 0050102-0 000-375-369
1802CRO002 SLP-384C-S1 LED 000-132-875 1803R0002 ERD-25TJ270 0.25W 27 000-330-319
1802CRO003 SLP-384C-S1 LED 000-132-875 1B803R0003 ERD-25TJ821 0.25W 820 000-330-355
igggggggg; gtg-gg:g'gi tgg ggg‘igg'ggg 1BO3R000¢ ERD-25TJ102 0.25W 1K 000-330-357
- - -132- RO00S LF14100F 0 - -373-
1B03CRO001 ESAC92-02 BRIDGE 000-104-806 %§3§R0006 RU-1 8?1DHM J 03009670 888-%02_2?1
1803CRO002 CTG-22R BRIDGE 000-132-440 1B03R0007 ERG-2SJ150P 0050102-0 000-375-451
1B03CRO003 15209SA 000-113-046 1B03R0008 ERX-1SJ1ROP 0050102-0 000-375-371
1BO3CRO004 RK44 000-104-807 1B03R0009 ERG-15J563P 1W 5.6K 000-104-812
1B03CRO00S RK44 000-104-807
1BO3CRO006 RK44 000-104-807 " 1BO3R0010 ERG-1SJS63P 1W 5.6K 000-104-812
1BO3CRO007 DFG1B1S 000-136-017 1803R0011 ERD-25TJ332 0.25W 3.3K 000-330-369
1B03CRO008 152462 000-113-090
1BO3CRO00S HZT-33 000-105-934 1BO3R1301 LF14SR1G 000-104-813
1B03R1302 LF145R1G 000-104-813
1B03CR1301 UOGC 000-135-901 1BO3R1303 ERG-2SJ1S0P 0050102-0 000-375-451
1803R1304 ERG-2SJ150P 0050102-0 000-375-451
1B0SRO001 ERD-25TJ222 0.25W 2.2K 000-330-365
1B0OSRO002 ERD-25TJ1S2 0.25W 1.5K 000-330-361
CONNECTOR 2293~ 1BO6RO001 ERD-25TJ103 0.25W 10K 000-330-381
1BO6R0O002 ERD-25TJ222 0.25W 2.2K 000-330-365
18010J0001 MCP-24F02 000-500-161
MCP-2456 000-500-169
MCP-F102R 000-500-163 20PCS
SWITCH AMYF
180150001 0356282-0 FKB-6282 000-104-540 TOUCHPAD
CONNECTOR 2273 0356282-0 FKB-6282 000-104-540 KEY
18010P0O001 MCP-24MO2 000-5S00-160 1B07S0401 SPEA12 256232 - -814
MC-24WS2 000-500-150 ° 000-104-81
MCP-M102R 000-500-162
TRANSFORMER 303
FUSE £1-2 1B03T0001 RT6187-1 0356187-1 000-104-533
1B03T0002 RT6188 0356188 000-104-534
1BO3F13S51 FGMB 10A AC125V 000-104-815
. TEST POINT FAMRC A2
JACK BRI
1B03TP0O301 BS6P-SHF-1AA-K 13-3-3809-1 000-100-606
1803J0001 B7P-VH P 000-505-825 H6P-SHF-AA, 6P 000-505-599
1803J0002 B4P-SHF-1AA-K 4P 000-100-573 LHF-001T-0.8BS 000-505-504 2PCS
1803J0003 B2P-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
1B06J0011 BS3P-SHF-1AA-K 3P 000-100-601
NOTE:

" =




DISPLAY UNIT
MODEL1700

F.EKE N " = =

P-4
SYMBOL TYPE SPECIFICATIONS  CODE NO. REMARKS | SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS
g s L ) % I-FES W = g 8 ® A ) ® I-FES W =
INTEGRATED CIRCUIT  19t#nqfo
1B03U0001 TLPS21-1Y 000-135-834
1803U0002 TLPS21-1Y 000-135-834
1803U0003 TLPS21-1Y 000-135-834
1803U0004 RC6221 0356221 000-104-532
1803U1301 RC-6219 0356219 000-104-530
1803U1302 RC-6220 0356220 000-104-531
1805U0001 HD74LS221P 000-162-530
POTENTIOMETER e F5034-3-
1B03VRO001 EVM-MWGAO01BS2 00s0119-0 000-103-646
1B05VR0001 EVM-MWGAO1853 000-103-649
1805VR0002 RV-4269 20K x 2 000-319-062
1B05VR0003 EVM-MWGAO1B14 000-103-594
1B05VR0004 EVM-MWGAO1B14 000-103-594
1806VR0401 RKIA18027A-B2K 2KB 000-104-537
1806VR0601 RKIA18027A-B2K 2KB 000-104-537
1B06VR0602 RKIA18027A-B5K 5KB 000-104-538
FUSE HOLDER E2-A" #wA-
1B03XF1352 FHO43 LC-%90 000-103-164
NOTE:
" =




]
. 2. N . MODEL 1700 SCANNER UNIT b -5
SYMBOL  PARTS NAME TYPE,/DWG. NO. CODE NO.  REMARKS
g 5 B & % DE/E O# I-F&S " =

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 BOSS 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 © 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 003-033-550
A 151 RJ FIXING PLATE 03-009-3301-0 300-933-010
A 152 GEAR FIXING DISK 03-009-3305-0 300-733-050
A 153 BEARING 600622 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  IDLE GEAR 03-009-3304-1 300-933-041
A 159 SHORT PLATE 03-009-3309-0 300-7933-090
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:

w =:




F u ‘. u “ \ MODEL 1700 DISPLAY UNIT P -6

SYMBOL  PARTS NAME TYPE,/DWG. NO. CODE NO.  REMARKS
g 8 B & % DE/E O A-F&HSB ®w =
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:

=




CONTENTS OF SCHEMATIC DIAGRAMS

Name Dwg. No. Page
1. INTERCONNECTION DIAGRAM €3289-001 S-1
2. SCANNER UNIT €3289-009 S-2
3. IF AMPLIFIER (IF-5657) €3289-010 S-3
4. DISPLAY UNIT C3289-014 S-4
5. POWER SUPPLY (PTU-6171) €3289-008 $-5

* The following schematic diagrams are not contained in this service manual.
1. PROCESSOR BOARD (SPU-6172)

2. CRT DEFLECTION BOARD
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1. SCANNER UNIT C3289-013 D-1
2. DISPLAY UNIT C3289-015 D-2
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