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NOTE

The service manual is for MD-3210/3220 essentially.
For MD-3210Mk2/3220Mk2,a supplement is provided.
The supplement includes drawings amended or added for MD-3210Mk2/3220Mk2 only.

Also the supplement includes drawings of a GYRO repeater because the service manual had

no drawings for it..

Drawings in the service manual are listed below.

Drawings in the supplement are indicated in italic below.

PCB NAME
<ANTENNA UNIT>
1.INTERCONNECTION

DIAGRAM
2.GENERAL BLOCK MD-3210
DIAGRAM MD-3220
3.ANTENNA UNIT 10KW
25KW
4 MODULATOR 10KW
25KW
5.LOG IF AMP
6.S CON

<DISPLAY UNIT>
1.INTERCONNECTION

DIAGRAM
2 LINE FILTER
3 POWER SUPPLY M2 Version
M2 Version
M3 Version
M3 Version

4 LOGIC UPPER

MD-3210/3220

MD-3210-E+-HO001

MD-3210-1-H001
MD-3220-1-H001
MRT133-K-HO001

MRT134-K-HO001

MRT133-K-H002
MRT134-K-H002
MRT133-K-H003
MRT133-K-H004

MD3210-J-E001

MRD62-K-H002
MRD62-K-H001+-A1/2
MRD62-K+-H001+-A2/2
MRD62-K-H001-B1/2
MRD62-K+H001+:B2/2
MRD62-K-H003- A
MRD62-K-H003+B

MD-3210Mk2/3220Mk2

555-0019%

556-0010M1+

Same to the above

Same to the left
Same to the left
EO5CGB1110%
E05CGB2100%*
Same to the left
Same to the left

Same to the left

Same to the left

555-0012M 1+

Same to the left

555-0015(1/2)*
555-0015(2/2)*
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5.LOGIC LOWER

6.CONTROL PANEL

7.CRT UNIT

8.S-ARPA CONTROLLER
(MRE-120/140)

9.GYRO INTERFACE
FILTER CIRCUIT
POWER SUPPLY CIRCUIT
LOGIC CIRCUIT

MRD62-K+*H004A(1/3)
MRD62-K- HO04A(2/3)
MRD62-K* H004B(2/3)
MRD62-K- HO04A(3/3)
MRD62-K- H005
MRD-K-H006

Same to the right
Same to the right
Same to the right

555-0016(1/3)*

555-0016(2/3)%
555-0016(3/3)*
Same to the left
Same to the left
555-0018M1(1,/7)*
555-0018M1(2/7)*
555-0018M1(3/7)%
555-0018M1(4/7)*
555-0018M1(5,/7)%
555-0018M1(6/7)*
555-0018M1(7/7)%

KSA-05-K-E043%
KSAOD5S—K-EO40A*
KSAOS—K - EO42%
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SERVICE MANUAL
for
MARINE RADAR MD-3210/3220

GENERAL

Koden MD-3210/3220 series is a highly efficient marine radar which conform
the IMO standards to be used for a primary radar of fishing boat, workboat,
and other vessel less than 10,000 gross weight tons. The system consists of
only two units, i.e. the antenna and display. Except for magnetron and CRT,
all the active components are solid state which maintain high reliability
and maintenability.

The radar display uses a 20-inch diagonal high resolution green monochrome
CRT. It employs X-Y coordinates to digitally process the radar information
and display the image with a built-in microprocessor. The radar screen is
divided into number of picture elements, so called pixels. Each pixel is
assigned with X-Y coordinates which corresponds to the memory address. The
radar return echoes in polar coordinates for every pulse transmission are
converted into X-Y coordinates in accordance with the distance and azimuth.
The distance is obtained from the time duration between transmission and
reception of pulse, while the azimuth is given from the antenna unit. The
coordinates converted data is stored into memory and then read out to dis-
play the image in a raster scan method allowing the picture to be monitored
by plural persons under daylight condition without viewing hood. According
to the transmitting power, system is classified into two models as below.

MD-3210 10 kW
MD-3220 25 kW

Antenna unit

Antenna unit consists of a 6-foot slotted array aerial, antenna drive
unit, and transceiver unit. The slotted array aerial is contained in a
reinforced plastic cylindrical case, providing smooth antenna rotation
in a wind load of 100 knots. The antenna unit has been designed as
water-tight, vibration-proof, and weather-resistant construction. The
drive unit and transceiver unit are mounted in a rigid aluminum cast an-
tenna base. The transceiver unit is a module type which enables speedy
and easy maintenance.

Display unit

The radar picture is displayed on a 20-inch diagonal high resolution CRT
with an effective diameter of 12 inches (270 mm). The green mono-color
raster scan picture presents crisp and clear image under bright daylight
condition. The display unit mainly consists of CRT mount, logic circuit,
control, and power supply sections, all assembled together in a drip-
proof aluminum case. Each section is of a module type providing easy
maintenance capability. In addition to the radar presentation, the
positioning data from an onboard navigational equipment such as GPS, and
Locan C can be digitally displayed on the screen.
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1.1 Major Performances

1.1.1 Antenna unit

(1)

(2)
(3)
(4)
(5)
(6)
(7)

(8)
(9)

(10)
(11)

(12)
(13)

(14)
(15)
(16)

Antenna system
Aerial

Transceiver

Aerial

Antenna rotation

Main beam width
Sidelobe level
Transmitting frequency

Peak power output

Type of emission

Spurious emission

Occupied bandwidth
Pulse width/repetition rate

S
M1
M2
L

IF center frequency
IF bandwidth

Receiver front-end module
Modulator
Environmental conditions

Ambient temperature
Relative humidity
Wind velocity

1.1.2 Display unit

(1)

(2)
(3)

1-2

Display system

Effective diameter

Range scale

MRD-62 (MD-3210) 1/4, 1/2, 3/4, 1.5,
MRD-68 (MD-3220) 1/4, 1/2, 3/4, 1.5,

MRA-37

MRT-133 (MD-3210)
MRT-134 (MD-3220)

6-foot slotted array

24 rpm

Horizontal: 1.2°, Vertical: 22°
Less than -23 dB from the main beam
9,410 +30 MHz

10 kW (MRT-133)
25 kW (MRT-134)

PON

Less than -40 dB from the main beam
of the fundamental frequency output

Within 110 MHz

.08 usec, 2,000 pps
3 usec, 1,500 pps
6 usec, 1,000 pps
2 usec, 500 pps (MRT-133/134)
430 pps (MRT-134 at 96 nm range)

60 MHz

15 MHz (S, M1)
3 MHz (M2, L)

MIC (Microwave Integrated Circuit)
Solid-state line type pulser

-25°C to 70°C
95% at 35°C
100 knots (51.5.m/sec), relative

20-inch diagonal green monochrome CRT

MRD-62 (MD-3210)
MRD-68 (MD-3220)

270 mm (12-inch)

3, 6, 12, 24, 48, 72 nm
3, 6, 12, 24, 48, 96 nm
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(4) Range ring interval

MRD-62 (MD-3210)
MRD-68 (MD-3220)

(5) Min. detection range
(6) Range resolution

(7) VRM accuracy

(8) EBL
(9) Bearing resolution
(10) Bearing scal

Marking
Read-out

1/16, 1/8, 1/8, 1/4, 1/2, 1, 2, 4, 8, 12 om
1/16, 1/8, 1/8, 1/4, 1/2, 1, 2, 4, 8, 16 nm

Better than 23 m on 1/4 nm range
Better than 20 m

50 m or 17 of the selected range, whichever
is the greater

Accuracy 1°, in 0.2° steps rotation
1.8°

1°, 5°, 10° steps (0° to 359°)
10° steps

(11) Environmental conditions

Temperature
Relative humidity

(12) Rotary switch
(13) Rotary encoder
(14) Operatioal controls

(15) Membrane switch

(16) Presentation mode

-15°C to 55°C
95% at 35°C

FUNCTION (S'BY, SP, LP, PM)
VRM, EBL

TUNE, GAIN, STC, FTC, VIDEO BRILL, MARKER BRILL,
PLOT BRILL, NUMERIC BRILL, and track ball

EBL, POWER, RANGE, DIM, HM, RINGS, MODE (HU, CU,
NU, TM), GYRO, SPD, IR, EXP, BEARING, TRAIL (OFF,
15, 30 sec, 1, 3, 6, 12 min), ALARM (OFF, 90°,
180°, 360°), SET (GYRO, ALARM), OFF CTR, FLT EBL,
VECTOR, TRU/REL, DELETE, ALL CLR, ENTER, SYMBOL
(O’ Dy As Vv, 0) *)

Head-up

North-up (option, see Note 1)
Course-up (option, see Note 1)
True motion (option, see Note 1)

Note 1: North-up, course-up, and true motion modes require built-in type op-
tional gyro/log interface KSA-08.

1.1.3 Power supply

(1) Power requirements
MD-3210

MD-3220

(2) Power consumption

MD-3210
MD-3220

11 to 18 VDC or 21 to 36 VDC (See Note 2)

Note 2: MD-3210 operates on 24/32 VDC mains as the
standard. For operation on 12 VDC, change
taps of the power transformer in the power
supply MD-3210/3220-6000.

24 VDC

140 W at 24 VDC
160 W
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1.2 Composition

1.2.1

MD-3210/3220

(1) Standard equipment list

No. Descriuption Rating Remarks Weight/Length | Q'ty
1 {Aerial MRA-37 |[6-foot span 8 kg (17.6 1b) 1
2 |Transceiver unit| MRT-133 |{For MD-3210 17 kg (37.5 1b) 1

MRT-134 |For MD-3220 20 kg (44.0 1b) 1
3 {Dsiplay unit MRD-62 |For MD-3210 37 kg (8l.4 1b) 1
MRD-68 |For MD-3220 37 kg (81.4 1b) 1
4 |Vinyl cover For display unit 1
Connecting cable |9CD-3292C 15 m (49.5 ft) 1
Power cable CW-89 250V-DPY2.0 5m (16.5 ft) 1
8.5 mm @, with one
end connector
Spare parts See spare parts list 1 set
8 |Installation See installation 1 set
materials material list
9 |Operation manual 1
(2) Spare parts list
No.| Description Ratin Use Q't
. P 8 MD-3210 MD—-3220 y
1 |Fuse, main 15 A (F-7165) For 12 VDC Not applicable 2
2 |Fuse, main 8 A (F-7165) For 24 VDC Not applicable 2
10 A (F-7165) Not applicable |For 24 VDC 2
3 |Fuse, MOD HV {0.3 A (F-7165) For 10 kW TX Not applicable 2
0.5 A (F-7165) Not applicable [For 25 kW TX 2
4 |Fuse, CRT HV |1 A (F-7142) For MD-3210/3220, see Note 2
5 |Fuse, motor |3.15 A (TLC3.15A) | For antenna, MD-3210/3220 2
6 |Lamp KCDS-05 For control panel, MD-3210/3220| 2
7 |Motor brush |242125209 For antenna motor, MD-3210/3220|1 set
Note CRT HV fuse is not applied for the serial numbers shown below,
equipped with power supply MD-3210/3220-6000M3.
MD-3210: No. 2100659 and thereafter
MD-3220: No. 3220336 and thereafter

1-4
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(3) Installation material list
No. Description Rating Use " Q'ty
1 |Coach screw CW9 x 50S For display unit 6
Plain washer w108 6
Spring washer SW10S 6
2 |Hexagonal bolt B12 x 55U For antenna unit 4
Plain washer 2W12U 8
Spring washer SW12Uu 4
Nut N12U 8
3 |Anti-corrosion 30 ¢ For antenna unit 4
washer
4 | Anti-corrosion 50 @ For antenna unit 4
washer
1.2.2 Optional equipment
No. Description Rating Remarks Weight/Length
1 |Gyro/Log interface | KSA-08 Built—in type 1 kg (2.2 1b)
2 |Hood HD-1100
3 |Base 0019-1219 | Bulkhead mounting
4 |Rectifier PS-005 8 kg (17.6 1b)
5 |Navigator connect- | CW-94 With BNC/6-pin plugs | 5 m (16.5 ft)
ing cable CW-153A | With 6-pin plugs 5m
CW-155 With BNC/6-pin plugs| 5 m

MD-3210/3220 Service Manual-01
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1.3 System Configuration of MD-3210/3220

Antenna Unit

Aerial
MRA-37 6-foot

Transceiver
MRT-133 (MD-3210)
MRT-134 (MD-3220)

Antenna cable
9CD-3292A 10 m
9CD-3292B 20 m
9CDh-3292C 15 m, standard
9CD-3292D 21 to 40 m

Display Unit
MRD-62 - (MD~-3210)
MRD-68 (MD-3220)

From
Navigator (option)

O | Gyro-log Interface
! l—_—_”r- ———————— Gyro signal
h__ﬂxﬂﬁsr ________ Log signal
I S, 11 to 40 VDC
(Built in the display unit)
Power cable
Cw-89
L 11 to 18, 21 to 36 VDC (MD-3210)
: 24 VDC +10% (MD-3220)
|
|
: Rectifier
I——-——-'I
(R - PS-005 |- —— —— 100/115/200/230 VAC
1
Dotted lines—— — show option.
Model Antenna Unit Display Unit
Aerial Transceiver
MD-3210 MRA-37 MRT-133 MRD-62
MD-3220 MRA-37 MRT-134 MRD-68
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1.4 Interconnection of MD-3210/3220

([

ANTENNA UNIT

~N Wire Color
T TN
Al § e ] >
Eéé’,?:;ééélsm& Green
0 White
T G, — BLACK . .
K ' BOLD: Thick wire
g Oy ek O Thick v
SCANNER CONNECTION BOARD &= Violet Light: Thin wire
o (S CON) White/green
oT 1% Hsz__lrgL__l [ Gray
"% p B X GREEN
e Tt I T
LU wioe w50 No connection

Insert wir
l terminals

N\

Antenuna cable
9CD-13292

DISPLAY UNIT
=

with a screw driver.

Power cable

Cw-89

[OXO)
(e)
&30 7 T
Shield /4

SAT NAV

MD-3210/3220 Service Manual-01

Rectifier

No connection

White/red
Yellow
Brown
Coax. GND
RED
e ends into Orange
and fix them Red
GRAY
Coax. GND Right
KSA-05-6200
TBl  Synchro Step type
S1 type Gyro s Gyro
s2 52
$3 83
R1 a
R2 A2 See para. 1.5.2
ggg gﬁg g—_ fo? setting DIP
LOG1 Contact type log sw1tchftg select
tggi Photo-coupler type of Lyro.
LOG4 type log
KSA-08 source C (+)
11 to 40 VDC DC (_)
< Ship's mains o
- DC supply(®*) DC (+)
3 %O

(*) 11 to 18 or
21 to 36 VDC (MD-3210)
24 VDC +10% (MD-3220)

Ship's mains
100/115/200/230 VAC

PS-005 (option)
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1.5 Modification of Specifications

1.5.1 Jumper pin setting

In order to set operational conditions of the unit, five jumper pins are
provided on the logic lower board (MD-3210-7100). Functions and initial
setting status of those pins are listed as follows:

Jamper . Initial
Pin No. Function setting Modification
JP1 Level of plotting image M: 3rd and 4th lev- | H: Only the highest
el of quantized (4th) level video
4-level video sig- signal is plotted.
nal are plotted.
JP2 | Selection of trigger OFF: Internal ON: External
JP3 Composition of video sig- EXOR: Video signal NORM: Video signal
nal and marker lines (EBL, level becomes [low]| and marker lines
VRM, SHF, and fixed range where marker lines are superimposed.
marker rings) ride on.
JP4 Status of output video RAW: Raw vidéo PRO: Video signal
processed on STC,
FTC, and gain
JP5 Number of horizontal scan- | 1,153: For 20-in CRT| 1,089: For 15-in CRT
ning lines

1.5.2 DIP switch setting

Three DIP switches, from SW1 to SW3 are mounted on the logic upper board
(MD-3210-7000) in order to preset the operation of equipment. Functions
set by those switches and their standard settings are listed below.

Sl .
Element Function

No.
1 Input data ON:] NMEA- OFF:] KODEN-| ON ] NMEA-
2 format ON- 0183 ON 717 OFF - 0182
3 Speed log ON:] 100 ON ] 400
4 pulse ratio ON OFF
5 Bearing data ON: Serial (Loran, GPS) OFF: - Paraliel (KSA-OB)
6 Gyro data ON: Connected for NU, CU, or TM |:OFE: Not connected::
7 Gyro gear ON:] 36:1 OFF:] 90:1 | ON ] 180:1
8 ratio ON ON OFF
NU: North-up TM: True motion, also need speed data

Items marked with shadow i

1-8

i are standard setting.
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DIP switch setting, continue

Sw2
Element Function
No.
1 Range setting ON: 2, 4, 8 nm series (OFF: 3,06, 12 nm series
2 Maximum range ON ] 64 nm OFF:] Not
3 OFF OFF -/ used
4 |EXP effect range| ON: Above 3 or 4 nm range |:OFF:-All ranges: ==l
5 Trail mode ON:-Latest four: tracks:=i| OFF: Continue all tracks
6 Trail sampling | ON: Every antenna rotation| :QFF::Intervals: set by key:
7 VRM unit ON: km/hour
8 Performance monitor| ON: Connected
SW3
Element Function
No.
1 Not used.
9 Not used.
3 Speed data ON: Serial (Loran, GPS) :0FF:Parallel “(KSA-08). i
4 Off-centering ON: Move 2/3 radius to stern
mode (QFF: Move to - any: point within 2/3 radius with cursor i
5 Parallel ON: Parallel cursor and EBL are selectively displayed.
cursor {JBF: Only KBL is displayed.
6 Waypoint ON: Display WP (waypoint) |:OFF:: Does: not dispiay WP::
7 CRT ON: 15” Note) MD-3210-7100 jumper pin JP5 must be
size {OF i+ set to 1,089 for 15” or 1,153 for 20” CRT.
8 Resetting
true motion
display
center

MD-3210/3220 Service Manual-01
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2. FUNCTION OF EACH UNIT

2.1 Antenna Unit

The antenna unit consists of the slotted array aerial, antenna drive mecha-
nism, transmitter, receiver, and T/R switching assembly. The transmitter
consists of the magnetron and modulator circuit with HT supply and trigger
amplifier. Fig. 2.1 illustrates the block diagram of the antenna unit, and
Table 2.1 lists the composition of antenna unit.

I Aerial I
Main gear [ | SHF Gen. I Scanner
Connec-
Rjt?r{ Motor tion
— omn AZI Gen. (S CON)
. Magnetron
Fig. 2.1 [ Circulator
Block Diagram of | |
Antenna Unit HT Supply & r'_ - -
Modulator Limiter Mic | IF Amp.
p— [ — |
Table 2.1 Composition of Antenna Unit
No.|Description Function Part No.
MRT-133 MRT-134
1 | Aerial RF emission and recep- | MRA-37 MRA-37
tion (6-ft) (6-ft)
2 |SHF gener- |Ship's heading flash FRS-901-3 FRS-901-3
ator generation
3 {Motor with JAerail rotation and 23G53203 23G53203
pinion AZI pulse generation
4 |Modulator |HT supply and pulse 239U52236B | 229025361
modulation (10 kW) (25 kW)
5 |Magnetron |X-band RF oscillation MSF1425B E3564A
6 |Circulator |RF sigal duplexing FCX68 FCX68
7 |Limiter Protection of receiver | NJS6930 S-LX17
8 |MIC RF amplification and NJT1946 S-RX34
frequency conversion
9 |Log IF amp |Logarithmic IF amplifi- | 239U52512 239052512
cation and detection

2.1.1 Aerial

The antenna units of MD-3210 and MD-3220 are respectively provided with a
6-foot aerial for transmitting and receiving radiowave. The aerial is a non
resonant type slotted array waveguide which radiates and receives an X-band
horizontal polarization microwave. One end of the aerial is connected to
the magnetron via rotary joint and circulator, while the other end is ter-
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minated with a matching load. The vertical beam width 22° is wide enough
to avoid losing target echoes when the ship is rolling. The horizontal beam
width 1.2° of 6-foot aerial gives good bearing resolution. Fig. 2.1.1 il-
lustrates an example of slotted array waveguide aerial.

Matched load

-~
~——
-

~o

Main beam 3e
direction

Fig. 2.1.1 Slotted Array Waveguide Aerial

Feeding end

2.1.2 Antenna motor

The antenna motor rotates at a speed of 2,160 rpm. It has built-in 15:1 re-
duction gears, and the pinion shaft is coupled to the main gear with reduc-
tion rate of 6:1 to rotate the aerial at 24 rpm. The motor is powered from
24 V DC with power consumption of 15-watt. A photo-interrupter is mounted
on the motor to generate azimuth (AZI) pulses. Fig. 2.1.2 shows a simplifi-
ed schematic of the antenna motor assembly.

I Slotted Array Aerial ]

T
Pinion Gear——F[I J3-Main Gear
Reduction Gear—}-

Motor-
AZI Generator—J;J

Fig. 2.1.2 Antenna Motor Assembly

2.1.3 SHF and AZI generators
(1) SHF

A lead switch associated with a magnet is provided for generating the
ship's heading flash (SHF) signal. At the moment when the magnet mounted
on the main gear passes by the lead switch, the contact closes and gen-
erates negative phase SHF pulse signal. The signal is fed to the buffer
amplifier Ql-d of the scanner connection board (S CON), and then deliv-
ered to the display unit via pin #18 of El,

(2) AZI

On the end of the motor shaft opposit to the pinion gear, a hole is made
along the diameter. As shown in Fig. 2.1.3.1, the holed end of the shaft
is inserted into the photo interrupter Q3 which produces two pulse sig-
nals at every rotation of the shaft. As the motor normally rotates at
a speed of 36 revolutions per second, the repetition rate of signal is
72 pps. The aerial is rotated at one 90th of the motor revolution with
the built-in reduction gears and pinion/main gears, 180 pulse singals
are produced per one revolution of the aerial. The signal is fed to the
buffer amplifier Ql-b, and then to Q4 of the PLL frequency multiplier in
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the scanner connection (S CON) board. The multiplier Q4 consists of a
phase comparator and voltage controlled oscillator (VCO). When the AZI
pulse train from the motor is fed to Q4 pin #14 via AZI IN terminal E3,
the circuit made of C7, C8, Q2, Q3, and R8 through R10 lowers the level
of Q4 pin #5 which makes Q4 to start operation. The Q4 output frequency
is ordinarily divided into 1/5 by dividers Q5 and Ql-a. The phase dif-
ference between output signals of the divider and buffer Ql-b is detect-
ed by the phase comparator. The error voltage is fed to the VCO so that
the output frequency of Q4 is held at five times of the input. The out-
put of Q4 is delivered as 360 Hz azimuth pulse signal (AZIP) to the dis-
play via buffer Ql-c.

SHF switch I S CON PCB |
Motor Shaft l
Hole +—F | +12 V
Photo\ E Divid
Interrupter T vl er/ Buffer SHF
Q3 C 1/6 or 1/5 al-d " pulse
Q5, Q1-a
l Buffer PLL Buffer Azimuth
Q1-b Q4 " Q1-c | pulse

- N

Fig. 2.1.3.1 Block Diagram of SHF/AZI Circuit (S CON)
Fig. 2.1.3.2 shows the waveforms of the AZI circuit.

E3 S I R N S
Q4-3 | [ 72 Hz

w4 UL UL UL L 360 He
; —»| |j=— 2.8 msec approx.

Q5-15

Q5-9
(Load)

Fig. 2.1.3.2 Waveforms of AZI Circuit
2.1.4 Transmitting section

The transmitting section mainly consists of the modulator, pulse transform-
er, and magnetron. MRT-133 for MD-3210 is built with a 10 kW modulator, and
MRT-134 for MD-3220 with 25 kW modulator. The operational theory of modula-
tor is similar to both models; however, number and ratings of some compo-
nents are different. In the following description, the ratings and compo-
nents with brackets [ ] apply to 25 kW modulator. Fig. 2.1.4 shows a sim-
plified block diagram of 10 kW modulator together with pulse transformer,
magnetron, and protection diodes. Refer to respective circuit diagrams for
detailed numbers of the circuit components.

(1) Modulator
A [two] thyristor is used for producing high voltage negative pulses to

actuate the magnetron. Capacitors C9 to Cl6 [C9 to C22] of the pulse
forming network (PFN) are charged up by the 4300 V (MOD S) sent from the
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display power supply, via charging choke Tl [Ll1] and series diode Q7.
The charging operation utilizes the resonant frequency determined by
inductance of the charging choke and capacitance of PFN. The charging
current flows only in the positive half-cycle of the rescnant sinusoidal
wave and the voltage reaches twice as much of the source voltage. The
series diode Q7 blocks reverse current flow in the falling period so
that the line is held in high voltage.

IChar in .
choke 77 Series (K1) [K2] [K3]
HoT l == diode Q7 [-—-4----- m e m o Magnetron
T i . ! Microwave
supply ! PFN i
Choke L9 T !
" + i
Trigger Thyrister @9 | & ~— 77T ? Y Protecti
X . Protection i i rotection
1nput OT———TP1996r‘ diode Q10 l i " ' diodes
GND O - L j
[ | = \\
Magnetron O Mag. Cur. 0 Pulse
heater o}
L ] detector i transformer

— -
Fig, 2.1.4 Simplified Block Diagram of 10 kW Modulator

Shortly after the charging voltage became maximum, a trigger pulse is

given to the gate of thyristor Q9 [Q9, Ql0] and then thyristor conducts

discharging the PFN. The L and C of PFN are switched by relays K1 to K3
as shown in the list below to determine the pulse length.

Table 2.1.4 Pulse Length Switching

Pulse length Relay
(usec) K1 K2 K3
0.08 OFF OFF OFF
0.3 ON OFF OFF
0.6 ON ON OFF
1.2 ON ON ON

The protection diode QIO [Qll] avoids damage of thyristor caused by a
reverse voltage. Choke L9 [L9, L10] protects the thyristor from a rush
current at the moment when it is turned on.

The circuit around T2 [L13] and Q11 [Ql3] is provided to detect the mag-
netron current for monitoring the performance of the transmitter.

(2) Pulse transformer and magnetron

When the thyristor conducts, a discharging current flows from PFN capa-
citors through the primary winding of pulse transformer (PT), producing
high voltage negative pulse. The output voltage of PT is then stepped up
to 5.8 kV [7.8 kV] to energize the magnetron V1. As the PFN impedance is
designed as matching to the magnetron impedance via pulse transformer,
the energy from PFN is efficiently transferred to the load. Unavoidable
slight mismatching between them may cause to induce a reverse voltage at
the magnetron cathode. Protection diodes Ql and Q2 with Rl are provided
to shunt the reverse voltage to protect the magnetron.
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2.1.5

The
FCX
the
od,
ray
od,
end

The

Duplexing assembly

duplexing assembly consists of circulator V4 and limiter V5. Circulator
68 for both type scanners functions to switch the microwave signal among
rotary joint, transmitter, and receiver. During the transmitting peri-
the circulator feeds the high power magnetron output to the slotted ar-
aerial without leakage to the receiving section. In the receiving peri-
the circulator transfers the receiving microwave signal to the front
module via limiter with very low loss of the power.

limiter diode NJS6930 [S-LX17] protectes the front end module MIC from

a high power microwave invasion, internally from the magnetron or external-

ly

from other radars.

2.1.6 Receiving section

The
wit

(1)

inp

receiving section consists of the front end module (FEM) and IF unit
h a logarithmic amplifier.

Front end module (FEM)

A microwave integrated circuit so called MIC is used for the front end
module (FEM) of the receiving section. The 10 kW output scanner MRT-133
uses the MIC type NJT1946, while 25 kW scanner MRT-134 uses type S-RX34,
Both types require separate limiter, i.e. NJS6930 for MRT-133 and S-LX17
for MRT-134, The MIC mainly consists of a waveguide-to-coaxial convert-
er, low noise front end GaAs FET amplifier, FET local oscillator, bal-
anced mixer, monitor circuit, and power supply. All elements are mounted
in a single module, making the FEM so compact. The GaAs FET amplifier
directly amplifies the X-band microwave of the returned echo signal. The
FET local oscillator frequency in 9,470 MHz is simply controlled by
varying the tuning voltage. The balanced mixer converts the receiving
signal frequency to 60 MHz intermediate frequency (IF). Fig. 2.1.6
illustrates the block diagram of MIC front end module.

Monitor
(o)
Monitor
Circuit
RF LJWaveguiQe- GaAs FET Balanced IF o 1F
ut to-coaxial AmpLifier Mixer Combiner output
| Converter
Power FET Local
H Supply Oscillator '

Operation GND Tuning

Voltage Voltage
+5 V) (+4 V to +24 V)

Fig. 2.1.6 Block diagram of MIC Front End Module
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(2) IF unit

2-6

The IF unit mainly consists of the low-noise linear preamplifier, band-
pass filter, logarithmic amplifier, and tuning indication circuit.

Transistor Q6 makes low-noise preamplifier with approx. 20dB gain. The
receiving bandwidth of the amplifier is determined by "Q" of the band-
pass filter (BPF) made of L1 and C54. The "Q" is controlled by BW signal
sent from the display, according to transmitting pulse width as shown
in Table 2.1.6. In long ranges, BW signal becomes 12 V and diode Q5 is
cut off increasing "Q" of the circuit. High "Q" brings sharp resonance
and high gain to the amplifier. In short ranges, BW signal becomes O V
turning Q5 to conduct, lowering "Q" of the circuit. Low "Q" brings broad
resonance with high fidelity for clearly presenting short range images.

Table 2.1.6 Tx Pulse Width vs IF Bandwidth

Tx Pulse Width | IF Bandwidth BW Signal
(usec) (MHz) &
0.08 & 0.3 15 oV
0.6 & 1.2 5 +12 Vv

The logarithmic IF amplifier circuit is made of cascade connected seven
dual-gain log-amplifiers having high fidelity of pulse signal amplifica-
tion. The IF signal is amplified by Q6 through Q35, and then detected by
Q37. The detected signal is then amplified by the video amplifiers Q39,
Q40, and Q4l.

Amplifiers Q43 through Q51 receive partial output of Q6. The transmit-
ting pulse leaked from circulator and converted to 60 MHz IF by FEM is
detected by this circuit and transformed into DC voltage for tuning in-
dication in the display. The bandwidth 5 MHz of the circuit is given by
C74 and T2. In order to avoid interferences of other radars for stable
tuning indication, Q43 is enabled only for the transmitting period when
TRIG signal is applied.

The front end module MIC tuning voltage +25 5 V is supplied from the

display. The semifixed resistor Rl is adjusted so that the receiver is
tuned to the best point on the long range when the voltage is +25 V.
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2.2 Display unit

The display unit consists of the following printed circuit boards and as-

semblies.
(1) Power supply MD-3210/3220-6000
(2) Line filters MD-3210-6100 & LF215NEW
(3) Logic upper MD-3210-7000
(4) Logic lower MD-3210-7100

(5) Control panel with MD-3210-7200
membrane sheet
(6) CRT unit K20MM-01B

The block diagram of the display unit is illustrated in Fig. 2.2.

From
Gyro ]
-
oo it
1GYRO INTERFACE |
 KksA-08 |
i KSA-05-7000; | MAIN BOARD
RS .
o B :
| £ KSA-05-6000 ! ] PUD-1050A
e i
i .585.:0.5...6..2.9(.)... : CRT UNIT
(Option ---~ i — K20MM-018
— o - e e
: H
i
!
1 | —J —
LOGIC UPPER LOGIC LOWER POWER SUPPLY To/from
:}___{:] ]____{: MD-3210/ ANTENNA
Mb-3210-7000 MD-3210-7100 3220-6000 UNIT
— L_rJ
. — LINE FILTER
Fig. 2.2 CONTROL PANEL LF215NEW
. MD-3210-
Block Diagram of L e :’ILTER
Display Unit NERERANE Mp-3210-6100
SHEET T
12/24/32 VDC (MD-3210)

24 VDC *10X  (MD-3220)
2.2.1 Power supply (MD-3210/3220-6000)

MD-3210 is operated by the ship's mains of 11 to 18, or 21 to 36 VDC, while
MD-3220 by 24 VDC #10%. The ship's main is fed via line filters (MD-3210-
6100 and LF-215). The power supply MD-3210/3220-6000 is used for both type
radars. The power supply converts the ship's mains to several kinds of sup-
ply voltages by means of a pulse controlled switching regulator. Fig. 2.2.1
(a) shows the block diagram of the power supply and line filters.

(1) Control circuit

The control circuit (IC3) functions to oscillates the switching square
wave signal and controls the duty of that signal in order to regulate
the output voltage level. When the power is turned ON by pressing the
POWER switch, approx. 10 V starting voltage is given to the control cir-
cuit. According to the CR constant (C8, R20, and VR1) connected to the
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2-8

IC, the circuit oscillates a switching signal in a frequency of 70*lkHz.
Half-cycles of the signal are alternately applied to push-pull switching
circuit 1 and 2 respectively. The width of applied square wave is con-

trolled so that the output voltage of the circuit is stabilized.

Switchin i Reg.+5 V 8 v
Line Filters Circuit ? ] Rectifier Regulated
12/24 V DC | MD-3210-6100 a1,2,11,12 02, 1€2 L 45V
£10% & Regulated
] LF-215 Reg. +/-12 V & +12 V
Const. Current Magnetron
Switching Rectifier heater
Circuit 2 — 01,33,34,1C1,5,4 Regulated
Q3,4,13,14 -12 V
- +100v
H£ Rectifier +100 V
Over Volt. 1 Error D4 to 7
CQ -
9, 10 Voltage
Detector Reg. +35 V +50 V
Power ON Control Q19,20,28 [[:: Rectifier
Q5 to 8 Circuit D8 to 11, 37 | Regulated
+35 V
POWER Power OFF Osc. |
Switch Q16, 17 1c3 Freq. 4300 v [0 O *300 V
— CR Const. Rectifier Tx
Soft Start €8, R20 D12 to 19 |Switch
C11,R31,37 VR1 : Q23 to
A1 26,29
26 V .
Over Volt. 2 s Floating
Q30 [{Rectog*ler——o\o———— 24 vV 0C

I

Fig. 2.2.1 (a) Block Diagram of Power Supply and Line Filters

Just after the power is turned ON, the soft-start circuit gradually ac-
tivates IC3 preventing rush current and ringing of the switching circuit

to protect the switching FETs, and rectifier diodes. Typical waveforms
are shown in Fig. 2.2.1 (b).

Oscillation IC3-5 __/Wl/[/l/l/l/]/l/l/[/l/

Soft-start IC3-4 ___| |
eI re s
[T LT L

Switching-1 IC3_—8

Switching-2 IC3-11 ﬂ

Error detect IC3-1
Fig. 2.2.1 (b)

Waveforms of Control Circuit

When the soft-start period completes and the DC voltages become stable,
a part of the +100 V output is fed to the error voltage detector (Q19,
20, D36). VR3 [V ADJ] sets the reference point of the voltage regulator
circuit. The error voltage is fed back by photo-coupler Q28 to the con-
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trol circuit IC3 to automatically adjust the duty of switching waveform
so that the error voltage is minimized.

If the ship's main supply is higher than 42 V, over-voltage detector-1
(Q9, 10) doesn't allow IC3 to start switching oscillation. Over-voltage
detector-2 (Q30) monitors the output voltage of the motor power 24 V
rectifier diode D3. The voltage is adjusted by VR2 [V IMT] and fed to
Q30 via zener diode D28. If the ship's main supply or oscillating output
level become excessively high, Q30 conducts to stop operation of IC3.
Fully clockwise position of VR2 corresponds the ship's main of 41 V.

When POWER switch is pressed for more than 3 seconds, Cl13 is charged up
first, and then Cl4 is charged up through Q16 and D25. Q17 and Ql5 then
conduct consequently to stop IC3 switching operation.

(2) Rectifier circuits

Stepped up/down switching wave voltages derived from secondary windings
of transformer Tl are rectified and smoothed by full-wave or bridge-type
rectifiers into various DC supply voltages. +12 V, -12 V, and 45 V are
further regulated by respective three terminal voltage regulators,

The magnetron heater voltage is supplied from IC5 through R45, 46, 82,
and VR4, The circuit delivers 0.55 A constant current in short range and
0.44 A in long range operation to the magnetron heater. The output volt-
age at TP5 is approx. 7 V for obtaining 6.3 V at magnetron heater. VR4
adjusts the current to 0.55 A constant in short range operation. In long
range, the logic board CPU delivers 'high' [H.C.: heater control] sig-
nal, which actuates photo-coupler Q32 to shunt VR4. As a result, the
circuit becomes to deliver 0.44 A constant current to the magnetron.

2.2.2 Logic section

The logic section is composed of the logic upper and logic lower boards.
The logic upper board basically functions with a CPU to digitally control
the system. The logic lower board mainly functions to process the radar
video signal, as well as to produce trigger pulse.

(1) Logic upper (MD-3210-7000)
The logic upper board consists of the following circuits:

CPU and peripheral circuit
Advanced CRT controller (ACRTC)
ACRTC control circuit
Character video memory
Character output circuit

DIP switch reading circuit
Others

(a) CPU and peripheral circuit
A 16-bit microprocessor UPD70208 (V40) is used as CPU with 64-k ROM and
8-k RAM. The CPU transfers 8-bit data through the data bus. Address bus

contains AO through A19. AO to A7 are latched at IC2C (HC373), Al6 to
A19 at IC2H (HC373), while A8 to Al5 are directly transferred from CPU.
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CPU operates with 10 MHz clock made from the 20 MHz oscillator output.

When the power is turned on, the power-on-clear (POC) IC4K holds RESET
terminal (pin #71) of CPU in "low" for several milliseconds after the
logic voltage has been stabilized. CPU is reset (cleared) in this period
until the level becomes "high". At the same time, POC signal delivered
from POC terminal resets other digital circuits such as RAM and ACRTC.

CPU is provided with built-in serial data control unit (SCU) to accept
a series input data directly from navigators via RXD terminal.

The block diagram of CPU is shown in Fig. 2.2.2.1.

Address Bus Data Bus

20MHz Osc. X1 < DO~D7
Y1 A z
CPU Latch n| 64k ROM
IC2E AQ~AT IC2¢C IC4C DIP
Power-0On- v T Switch
+5 V—Clear (POC) RESET A8~Al15 ROM Enable | |  Eeermend
) 3 Latch 3 8k RAM ACRTC K
Serial Data —————RXD Alg~ IC2H Icse | Y i
A19 T @I ..
AZP ———] INTP2 RAM Enable
Interrupt INT3 ———] INTP3 Decoder
INT6 —— INTP6 POCL——1 IC2K }——ROM Enable
POC to

2-10

other device

Fig. 2.2.2.1 Block Diagram of CPU

The CPU accepts following interrupt signals.

INTP2 AZP sent from logic lower board (Reformed AZIP)
INTP3 Transfer end signal from KCD-24
INTP6 Request from gyro interface unit

AZP and transfer end signal control the timing of data transfer from LSI
to radar memory. The azimuth pulses are generated in the antenna drive
motor. The signal is applied to the PLL 6-time frequency multiplier in
the S CON board as mentioned in para. 2.1.3 (2), and 1,080 AZIP pulses
are sent to the display per one antenna revolution. AZIP is reformed in
the logic lower board into AZP and sent to CPU. Between AZP pulses, CPU
generates final timing pulse AZI to transfer 6-sweep data from LSI to
the video memory. A total of 6,480 sweep data transfer completes one
antenna revolution, i.e. 360° rotation. Fig. 2.2.2.2 shows the data
transferring timing chart.

AZP J 1 |
o I___Data— setting period
Azl L u U U u U v u U
INT3
@ @ @~ 4 5 ® @ @

Data transfer pé}iod

Fig. 2.2.2.2 Data Transferring Timing Chart
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(b) Advanced CRT controller (ACRTC) and character video memory

Under CPU control, ACRTC IC9C (HC63484) generates all images other than
radar images. Those images include lines, rings, symbols, marks, as well
as alpha-numerical characters such as range scales, VRM/EBL values, and
other data. The produced image data are written into the character video
memories from IC5A to IC12A. The operating clock is 2CLK which is made
by dividing the reading clock DCK of video RAM into 1/8. Fig. 2.2.2.3
illustrates the block diagram of ACRTC, video RAM (VRAM) and their peri-
pheral devices.

DO~D7 ADO~AD15, A16~Al19 N V-Add. Radar
<ﬁ ACRTC ] Latch Display
CPU v 1C9¢C J\J;f IC1A,24 Address
READYI Async.
Interface DTACK : Address ~
ICOH, 3F Latch VRAM Para.-to-
CRT unit VD = 1C8C,8D n| Serial Character
E.SYNC IC54, 6A, Converter Video
Radar Transfer TA, 8A, V1 IC3A,44, Qutput
LS1 VCK==—{ Divider 2CLK Control (i 9A, 104, 134,138
DCK—= 1C9J 1C12C,8F,48 114, 12A
o ] _
Display
—1 Timing
1C13C,13F,
6D,6C

Fig. 2.2.2.3 Block Diagram of ACRTC and Peripheral Devices

E.SYNC synchronizes the presentation of radar echo image and character
video. It handles the radar LSI as master device and ACRTC slave; how-
ever, as the horizontal scanning line number 1,153 for 20-inch CRT ex-
ceeds the radar LSI maximum scanning line number 1,024, the vertical
sync and vertical address of ACRTC are used for radar picture display,
instead of such signals of radar LSI. Fig. 2.2.2.4 illustrates the tim-
ing chart of ACRTC operation, where A designates 'address' and D 'data'.

acLk (1coc-50) — L L] L1 1 I
AS  (1c9c-53) — | L1

ADO~AD16 (IC9C) — &4 X D X A D
4

(EXCEPT ADS)
AD8, A17~AD13 —X A D
(1C9C)

MCYC (19C-52) ] I | R I

MRD (IC9C-55)

DEAW (1C9C-54) ~

I Write cycle l Read cycle I
Fig. 2.2.2.4 ACRTC Timing Chart

As shown in Fig. 2.2.2.5, the character video memory consists of four
memory groups. Those groups include the memories for markers, plotting
images, and alpha-numerical letters, plus one group named 'mask' which
determines the presentation area of the radar image picture. Contents
of the video RAM is administrated by ACRTC which writes and reads the
data in accordance with the command or data sent from CPU.
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I 2,048 (512 x 4) bits

| NUMERIC (C3)
| pLOT (€2) IC11A[ [512 bits
[ MARKER (C1) 1C7A
MASK (C0) IC5A IC12A] |512 bits
1C9A (TC524256) IC8A
1C6A
IC10A (TC524256)

Fig. 2.2.2.5 Composition of Character Video Memory

One chip of the video RAM (TC524256Z) is a device called 'dual port RAM'
commonly used for memory of images. In addition to ordinary I/0 port, it
has series data output port to deliver the data in series. The memory
consists of RAM and SAM (series access memory) portions, each of them
is further divided into four blocks. One block comprises 512 x 512 bits
RAM and 512 bits SAM. When reading the contents of RAM, 2,048 bits memo-
ries for one CRT sweep line (512 in four blocks) are transferred to re-
spective SAM in parallel as shown in Fig. 2.2.2.6. The data in SAM can
be read out in series, like a shift register, by the series clock SC.
Four bits parallel output of SAM is then fed to a parallel/series con-
verter (F915) to finally deliver the data in series. Once the data is
transferred from RAM to SAM, both memory portions become independent.
That means, during relatively long period when the data is being read
from SAM, RAM can be freely read or written by CPU control.

Random Access Port

-
I?l 1?2 ]?3 1%4

A8 —

RAD/CAD | —]
Aé::q 512x512 | 512x512 | 512x512 | 512x512 [RAM

RAS ——

cAs—

s—J —TT g T—IT g%
512 x 1 l 512 x 1 1,512 X 1A1 512 x 14JSAH
L= S104

L S103 | Serial
T L5102 | Port
S101
Fig. 2.2.2.6 Block Diagram of Dual Port RAM
(c) DIP switches

Three DIP switches, SW1, SW2, and SW3 are provided on the logic upper
board in order to preset the function of the equipment. Refer to para.
1.5.2 for details of the functions set by these switches. The status of
three switches is read by the CPU via data bus, DO through D7.

SC

(d) Panel interface circuit

The panel data signal (PDT) delivered in series from the control panel
is converted into 8-bit parallel data in the panel interface circuit.
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The panel clock (PCK) and panel strobe signal (RCK) are used for timing.
The output pulse of VRM, EBL and track-ball encoders are respectively
counted and read by CPU through the data bus. Fig. 2.2.2.7 shows the
timing chart of the panel interface circuit.

RCK (1C88-12) [ [ [ 1

PCK (IC8E-11 l lJ LJ LJ L_
PDT (IC8E-14) AN\ 0 KX X XEXT

Fig. 2.2.2.7 Timing Chart of Panel Interface Circuit

Five pieces 8-bit shift registers with latch HC595 (IC8E, 5H, 3H, 6H,
and 4H) are provided for panel interface circuit to receive the signals
from control panel. The PDT signal train is shifted into the registers
connected in series. Every time when the 4lst data (always 'low' named
dammy data 0) is entered, all the data bits are latched by the strobe
pulse PCK.

(2) Logic lower (MD-3210-7100)

The logic lower board MD-3210-7100 contains analog circuits to produce
the antenna control signals such as trigger, tune signal, pulse width
relay control, and others. It also has analog circuits to process radar
return echo video signal entered from the antenna. Application specified
IC (ASIC) LSI KD-24 is mounted in the circuit to digitally process the
echo signals for sampling, scan conversion, interference rejection, ex-
pansion, and to write the radar video data into the video memory under
the control of CPU in the logic upper board. The radar video data in the
video memory is then composed with the character video produced in the
logic upper, and sent to the CRT unit to display.

For understanding the ASIC LSI for radar Type KCD-24, refer to Appendix.

(a) Analog signal processing circuit (Circuit diagram 3/3)

Fig. 2.2.2.8 illustrates the block diagram of analog signal processing
circuit. The front end of the circuit is designed to accept video sig-
nals of 2 Vp-p maximum level. As the raw video signal sent from the
antenna unit is about 3.5 Vp-p, the level is appropriately adjusted to
2 Vp-p by the potentiometer VR1 [VIDEO IN].

The FTC circuit suppresses the rain or snow echo images by attenuating
the low frequency component of the signal. Transistor Q2 detects rapidly
falling edge of the incoming video signal. The FTC control voltage sent
from the display is given to Q40 and varies the current flowing through
diodes D2 and D1. In other words, the operating voltage level at Q4 base
is determined by diodes according to the FTC control, and front edges of
echo signals are selectively amplified by the following circuit. Tran-
sistor Q3 stops the current of echo front to flow through D2 and D1,

The STC waveform is made from the trigger pulse fed to IClL. The maximum
amplitude of STC waveform is adjusted by VR2 [STCLEV], while the start-
ing time by VR3 [STC TIME]. The discharging curve of STC waveform is de-
termined by the CR time constant given by Cl0 to Cl3, and R22 to R25.
When the STC voltage is applied to Q7, the load resistance of Q5 is low-
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ered and the video gain is decreased. According to the recovering volt-
age, the gain of distant echoes is recovered. STC knob of the control
panel varies the level of STC curve to adjust the effective area of STC.

3.5Vp-p FIC | | STC | _| GAIN [ | LPF | _| EXP | | A/D =—DV2
max. Q4 Q6,7 Q14,16 L1,D9, Q19,20, IC2L, {—~=DV6 } Radar LSI
Antenna I I T IC1E 38 3L,4L |=DVT7
Video — T
V% Control Control Control
Q2,3,40 Q8~10, Q39,010 Control Thresh-
Control I D5, IC1L IC1H, old
Panel FTC I 3H Q21~24
STC - IC4H
GAIN ]
STC level VR2— CpU {
STC time VR3 —
Trigger Threshold VR4 —

Fig. 2.2.2.8 Block Diagram of Analog Signal Processing Circuit

The voltage given from GAIN control varies the operational resistance
of Q16 to adjust the amplitude gain. The bandwidth of low-pass filter
is varied by L1 and varicap diode D9 with the control signals PWO and
PW1 delivered from CPU according to RANGE.

The EXP circuit enhances the size of target images by holding the peak
value to the length determined by the CR constant of C26, C29 and RS54
to R60. The CR constant is switched over so that image enhancement stays
unchanged on the screen even RANGE is varied. Control signals EXP, EXPO,
EXP1, and EXP2 are delivered from CPU,

The amplified analog signal is finally converted into 3-digit digital
signals by high speed comparators IC2L, 3L, and 4L. The reference level
of comparator is given from the threshold circuit. The threshold is deep
in short range while shallow in long range, so that the noise densitiy
on the screen becomes uniform. The threshold level is adjusted by VR4
[THRESHOLD], as well as controlled by signals THO, TH1, TH2, and TH3
sent from CPU. The digitalzed video signals, DV2, DV6, and DV7 are
sampled by 77.673 MHz high frequency sampling circuit composed of IC6X,
6Y, and 6Z. The output of these circuits is sent to the sampling circuit
of the radar LSI KCD-24.

(b) Radar LSI (KCD-24, IC7T)

The application specified IC (ASIC) radar LSI KCD-24 (IC7V) is control-
led by the CPU through data bus. The radar LSI contains major radar sig-
nal processing circuits as listed below.

Sampling circuit and sampling clock divider
High speed buffer memories

Interference rejection circuit

Polar to X-Y coordinates converter

CRT drive control

Others

Fig. 2.2.2.9 illustrates the block diagram of radar LSI KCD-24.

2-14 MD-3210/3220 Service Manual-01



CKIF >—= Divider I R
_1 EXP
EXCK ofb~
SST > 1st Buffer l 2nd Buffer:::::::::;> GDO
DV7? >—={ Sampling Memory Y Memory ~GD2
DV6 >—=f ¥
DV2 >—= X0, X1
CRCO Buffer r-6 to X-Y Address KO
Memory Coordinates Selector ~K7
| Control Converter
Horizontal HD
VCK >—=1 Address
Counter
|
Vertical =VD DO~ D7
Address A0 —N]
Counter ~AS —/ LSI
SHF > | D0 —N] Control |——= Control
~D7T—/] ——— signals

Fig. 2.2.2.9 Block Diagram of Radar LSI KCD-24
Flow of signals in radar processing operation is explained as follows.
i) Sampling

The digital radar video signals DV2, DV6, and DV7 sampled in the high
frequency sampling ICs IC6X, 6Y, and 6Z are further sampled in the
LSI, starting at the leading edge of SST timing pulse. Number of the
samples per one radar sweep is set to 800 constant by CPU. Because
the radar sweep period differs according to range scale, the sampling
frequency is determined by the selected range. The reference signal
for sampling clock pulse is generated by the 77.673 MHz oscillator
(Y1), divided by IC7Z, 7Y, and 7X, then fed to LSI as CKIF at IC7T-
1. CKIF is divided within the LSI to make correct sampling intervals
in accordance with the selected radar range.

ii) High speed buffer memories

The sampled radar video signal is converted to 8-bit parallel data
and written into the lst buffer memory. The memory has a capacity for
holding two sweeps video data. The memory area is altered at the tim-
ing of transmitting trigger (SST). When one cycle of 800 bits sampl-
ing is completed, the data is immediately transferred to the 2nd buf-
fer memory. When the interference rejection (IR) is turned on, two
sweep data memories are simultaneously read, correlated, and then
written into the 2nd buffer. The radar video is delivered from the
2nd buffer memory as digital signals, GDO to GD2. Fig. 2.2.2,10 shows
the timing chart of data transfer in LST.

SST (I1c7T-2)~ U 1
DVO~DV7 to
1st Buffer 7 V72,
1st Buffer to
2nd Buffer v, Vi

Fig. 2.2.2.10 Data Transfer Timing in LSI
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iii) Coordinates conversion

Memory transfer from the 2nd buffer to the radar video RAM is start-
ed by the control pulse AZI made of AZP, the reformed pulse of AZIP
sent from the antenna unit. (Refer to Fig. 2.2.2,2 Data Transferring
Timing Chart.) When the data is transferred, address of the radar vi-
deo RAM is produced by the coordinates converter. That is, the polar
coordinates of each bit radar video is converted into X-Y address re-
ferring the sine/cosine data set by CPU at every AZI timing. The X-Y
address codes X0, X1, and KO through K7 are delivered from LSI. The
data is transferred bit by bit in 206 ns intervals, 8 times longer
period of CRCO clock intervals. Fig. 2.2.2.11 shows the timing chart
of data transfer from LSI to radar video RAM,

AZI (1C77-59) [ U 1] T

2nd Buffer to
Video RAM

INT (IC7T-43) "1 1 1 I I
Fig. 2.2.2.11 Data Transfer Timing from LSI to VRAM

iv) Radar video RAM and peripheral circuits

Six chips of 1 M-bit dual port RAM (uPD42274V, IC7F to 7H, 7J to 7L)
are provided for radar image, while four chips of the same RAM (IC7B
to 7E) for trail image video. A total of 1,024 x 1,024-bit memories
are allocated to whole CRT screen. Among them, a circle with 980 bits
horizontal or vertical diameter is assigned to the radar image area.
In a conventional method, one radar video memory area was directly
up-dated regarding the existence or not of the echo signals on the
latest pulse transmission. This method has a disadvantage that the
radar information in the pixels near the sweep center may be reduced.
The reason is that such a pixel participates in many sweeps and if
the latest sweep does not contain echo, previous return signal in the
same pixel is lost. In order to improve such disadvantage, the memory
for radar image is divided into two groups, and used simultaneously
as shown in Fig. 2.2.2.12. One group consists of IC7F, 7H and 7K,
while the other group IC7G, 7J and 7L. When one is writing radar echo
images, the other is erasing previous image data. The status is al-
tered by SHF pulse.

SHF SHF

Memory of last
scanning

Erased in last
antenna rotation

Memory 1 Memory 2

Composed
'_D——Video

Qutput
Fig. 2.2.2.12 Read/Write Method of Radar Video Memory
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Two radar memories are read simultaneously and composed as shown in
the drawing. In this method, writing any pixel does not affect pre-
vious stored memory and losing target near scope center is avoided.
When the radar sweep origin does not coincide with the display cent-
er, for example when off-centering is turned on, CPU generally cal-
culates appropriate transferring amount of video images from 2nd buf-
fer to video RAM, This method, however, gives heavy duty to CPU espe-
cially in 'true motion' mode, as it should continuously carry out
such calculations. In this radar, 800-bit memories per one sweep are
transferred every time to the video RAM, covering full extent of
off-centering image. When reading out the data from RAM on the other
hand, the portion of memories outside the radar scope area is masked
by the CRT video composer. Furthermore, if LSI delivered any wrong
address exceeding the video RAM area, IC8N, 8P, 6N, and 6P functions
to cancel the write enable pulse (WEDK) derived from LSI IC7T-64.

v) CRT video composer

Fig. 2.2.2.13 shows the block diagram of CRT video composer. The cir-
cuit mixes the radar video and character video by synchronizing them
with the dot clock occuring in the same timing of CRCO. The radar vi-
deo images outside the effective radar scope of 960-dot dia. circle
are rejected by MASK data fed from ACRTC of the logic upper board,
MD-3210-7000.

Radar video p 1st y MASK & 2nd Digital- '
V'] Synchro V[ EX-OR \| Synchro }—\]to-Analog CRT Video
) | 1C5W, ~| 1C4U,4V, —/1 — ] Converter output
Character video ) 5% 34X, 4Y IC4AA Q27~34
Dot clock (DCK) : }

Brilliance control
Fig. 2.2.2.13 CRT Video Composer

When jumper JP3 [MARKER] is set to [EXOR], part of images superimpos-
ed with markers such as rings, EBL, and VRM becomes dark. When JP3 is
set to [NORM], such part becomes more bright. IC4AA also actuated by
the dot clock synchronizes all the gate output. Brilliance of radar
video images, markers, trail images, and alpha-numeral letters are
independently adjusted by respective controls on the control panel.
Signals are combined with respective data at the digital-to-analog
converter. The analog voltage output of the converter is amplified
in the current amplifiers Q27 through Q34. Collectors of these tran-
sistors are connected in parallel composing a wired OR circuit, thus
the highest level signal is sent to CRT for image presentation.

iv) TUNE circuit

Under CPU control, the logic lower board provides automatic tuning
function to supply the optimum MIC tuning voltage to the antenna. In
manual tuning mode, a tuning voltage is manually delivered from VR4
[TUNE] of the control panel. When [TUNE] knob is turned to AUTO, CPU
automatically adjusts the tuning voltage to the point where the
tuning meter shows maximum. In order to make coincidence of the re-
ceiver optimum tuning point and tuning meter maximum point, VR5 [TUNE
AUTO] is carefully adjusted. If the tuning meter reaches full scale
or exceeds the scale, AUTO TUNE does not function properly. In such
a case, adjust VR7 [TUNE MET] so that the tuning meter maximum point
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becomes from 70 to 80% of the full scale.
2.2.3 Control panel (MD-3210-7200)

Control panel MD-3210-7200 is built in a tilting type case unit. The unit
is connected to the display with a 75 cm long standard cable. The unit can
be dismounted from the display unit enabling remote control. The cable can
be extended up to five meters on optional order. The circuit is divided in-
to parallel/series converter, EBL VRM encoder/track-ball controller, and
controls.

(1) Parallel/series converter

IC3, R3 and C3 compose an oscillater for serial shift clock. IC4 is a
programable counter with full count set to 40. IC1, IC5, IC7, IC9, and
IC11 are 8-bit shift registers to hold 40 bits of panel switch status.
When a strobe pulse is delivered from IC4 #15, all the registers latch
the panel switch status in parallel. The held data are then shifted via
IC1 #13 (QH) bit by bit with the clock pulse from IC3 #2. When the final
40th bit is delivered, the counter resets and produces next strobe. The
serial data signal is sent to the logic upper via logic lower for CPU
process. Refer to para. 2.2.2 (1) (d).

(2) EBL VRM encoder/track-ball controller

The phase of output signal from EBL/VRM encoder differs 90° between ro-
tations in CW (clockwise) and CCW (counter—clockwise). CR circuits made
of R5/7 and C4/5, as well as R9/11 and C6/7 eliminate chattering of the
encoder signal. The track-ball is provided with a built-in chattering
eliminator. The signals reformed in IC8 are fed to CW/CCW detector IClO0.
CW or CCW of track-ball is detected by IC6. CW/CCW signal and encoder
pulse output are sent to parallel/serial converter ICll. Waveforms of
those signals are shown in Fig. 2.2.3.

1C10-12 | [ LT 1
-1 L L1 L
1€10-9 L

CW Rotation , CCW Rotation

Fig. 2.2.3 EBL/VRM Encoder Waveforms
(3) Controls

VR1 (GAIN), VR2 (STC), and VR3 (FTC) are provided to control the ampli-
fication of the analog signal circuit of logic lower board. VR3 is pro-
vided with FTC ON/OFF switch. The voltage from VR4 (TUNE) is sent to the
MIC of antenna unit for varying the local oscillation frequency to ob-
tain fine tuning point. When the control is turned fully CCW to A.TUNE
(automatic tuning) position, the status is fed to IC7 #14 to be sent to
the CPU of logic upper. VR5 (NUMERIC), VR6 (PLOT), VR7 (MARKER), and VR8
(VIDEO) control the brilliance of respective video signals. The marker
is not turned to complete dark as the minimum level is limited by R12.

(4) Lamp control

Q! controls the brilliance of lamps from DS1 through DS6 with the signal
sent from CPU via J7201 #14 (DIMMER).
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3. ADJUSTMENT
CAUTIONS

(1) High voltages are applied to the antenna and display units.
(2) Ship's mains supply is applied to a certain internal unit even when the
power is turned off.

(3) Confirm that the rated fuses are used according to the ship's mains.
(4) Preheat magnetron in STANDBY more than 30 minutes, for the first time
turning the power on after installation, or magnetron is replaced.

(5) Before adjustment, allow the equipment about 30 minutes in the trans-
mitting condition.

3.1 Location of Controls

Adjusting controls and switches are located on logic upper (MD-3210-7000)
and logic lower (MD-3210-7100) boards mounted right hand inside the display
unit as shown in Fig. 3.1. By removing fourteen (1l4) fixing screws, the
display cover can be removed to access these controls and switches.

Logic upper
(MD-3210-7000)

Logic lower
(MD-3210-7100)

DIP switch

7
| 27 77 L SV VR2

~ // VES (LEVEL)

VR4 (TIME)
VRS (THRESHOLD)
VR7 VR6 (AUTO)
VR9 VR8 (METER) (MANUAL)
(CONTRAST) (TX DELAY)

Fig. 3.1 Location of Controls and Switches

3.2 Adjustment After Installation

IMPORTANT

After installation, do not fail to make initial adjustment of controls as
mentioned below.

3.2.1 Tuning

MD-3210/3220 is provided with automatic tuning facility. When TUNE control
is turned fully counter-clockwise to AUTO position, the image gain should
be maximum as presented in manual tuning mode set at the maximum point by
TUNE control. If AUTO tuning optimum point is abnormal, carry out following
adjustment in order.
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(1) With RANGE key, select 24 nm (long pulse) range.
TUNE (2) Set the pointer of TUNE control on the control panel at

the center position as shown left.
/0 (3) Slowly turn VR6 (MANUAL) of MD-3210-7100 to the point
where targets are most strongly visible on the screen.

y " (+25 1V at pin #3 of the rear panel connector J6005)
- = (4) Adjust VRS (AUTO) so that the tuning meter shows maximum
. < indication. (+5 #0.5V at pin #9 of the rear panel con-
p 4 nector J6006)
AUTO (5) If the tuning meter lights up all the way and the maxi-

mum point cannot be discriminated, adjust VR7 (METER) so
that the maximum indication becomes about 807 of full
scale, then repeat step (4).

3.2.2 Preset gain (noise level)
This adjustment is required to clearly display relatively small targets.

(1) Rotate GAIN control of the control panel fully clockwise.

(2) Rotate STC, FTC and TUNE controls fully counter-clockwise.

(3) With RANGE key, select the maximum range.

(4) Turn IR.EXP and PLOT off with respective control keys.

(5) Adjust VR4 (THRESHOLD) of MD-3210-7100 so that noise speckle becomes
just visible.

3.2.3 SIC

(1) Rotate FTC and TUNE controls fully counter-clockwise.

(2) Turn IR.EXP and PLOT off with respective control keys.

(3) With RANGE key, select 12 nm range.

(4) Rotate GAIN control of the control panel fully clockwise.

(5) Rotate STC control so that noise speckles are suppressed up to 6 nm,
and a few strong echoes remain near center of the screen.

If adjustment (5) above is difficult caused by excessive images, take fol-
lowing steps:

(5) Rotate STC control fully clockwise.
(6) Adjust VR3 (TIME) and VR2 (LEVEL) of logic lower MD-3210-7100 as below.
(a) Set RANGE to 0.25 nm and adjust VR3 from clockwise to counter-clock-
wise, so that the starting point of STC becomes the center of screen.

(b) Set RANGE to 12 nm and adjust VR2 so that noise is suppressed up to
6 nm on the screen.

3.2.4 Trigger delay
If the image of a straight target, such as breakwater is deformed as shown

below, it may be caused by improper trigger delay, according to the length
of antenna cable.

Short delay Normal Excessive delay
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In such a case, adjustment is made as follows:

(1) With RANGE key, select 0.25 nm.

(2) Adjust VR6 (TX DELAY) of MD-3210-7100 so that the image on the screen
becomes normal as follows.

(a) The straight targets are correctly presented.

(b) A target with known distance is presented at correct position. Use
VRM for range measurement.

3.2.5 SHF and bearing

After installation adjustments mentioned above are completed, confirm SHF
and adjust bearing, if necessary, as follows.

(1) When the ship is mooring or calmly anchoring, find some stationary vis-
ible targets in a distance of 4 to 8 nm.

(2) Measure the bearing of targets on the compass as well as on the radar
screen. If the radar bearing deviates more than #1° from the compass
bearing, correction can be made as below.

(3) Bearing error within *11° can be corrected to #1° by rotary switches
SW2 (coarse) and SW1 (fine) of MD-3210-7100. If error is more than
*+11°, further #5° adjustable range is provided in the antenna unit.

(4) Bearing adjustment in antenna unit is made as follows:

i) First of all, note that images are
to be rotated clockwise (CW) or
counFer—clockwise (CCW) for cor- SHF switch
recting error.

ii) Turn off the power.

iii) Open the antenna rear cover.

iv) Find the SHF lead switch as shown
in the right. Loosen fixing screws
and move the board fully leftwards
for CW image rotation, or right-
wards for CCW rotation.

v) Fix the board with fixing screws
and restore the rear cover. Turn
on the power and transmit.

vi) Readjust SW2 and SW1 of MD-3210-
7100 so that the bearing error
becomes less than #1° on the
scope.

Note: If bearing error exceeds *16°, check the direction of antenna unit
is aligned with the bow line or not.

3.3 Adjustment of Antenna Unit

No adjusting point exists in the antenna for ordinary maintenance, except
for initial bearing adjustment by SHF switch mentioned in para. 3.2.5.

3.4 Adjustment of Display
3.4.1 Power supply (MD-3210/3220-6000)

The power supply board is adjusted for the switching regulator oscillating
frequency, +100 V output level, and magnetron heater voltage. Adjustment
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is made as following procedure. Access to the board can be made by disas-
sembling the rear panel of the display. Fig. 3.4.1 illustrates the location
of measuring/adjusting points of power supply board.

(1) Oscillating frequency

(a) With RANGE key, select 24 nm range.

(b) Connect a frequency counter between IC3 pin #9 [E1] and #7 [DC(-) of
input line].

(c) Adjust VRI so that the frequency becomes 35 #0.5 kHz.

(2) 100 V output voltage

(a) Connect a DC voltmeter or circuit tester measurable 150 V DC, between
TP3 and TP6 (GND).
(b) Adjust VR3 so that the voltage becomes +100 #0.1 V.

(3) Magnetron heater current

(a) Connect a DC voltmeter or circuit tester measurable 3 V DC, between
TP4 and TP5 [(-) side].
(b) Adjust VR4 so that the voltage becomes as follows:
MD-3210: +1.87 #0.19 V
MD-3220: +1.77 #0.18 V

TP5

1Cc3 E wc :"" ,I_I :'::.* - -—n
= 880 ry S ARETE
=07 @ i gi=| REL

. L - o
—~ —_— F
= § ou,°
P s8 *l
[ © e
»
«

VR1

VR3 TP3 RS54

Fig. 3.4.1 Measuring/Adjusting Points of Power Supply
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3.4.2 Logic upper (MD-3210-7000)
As shown in Fig. 3.1, three DIP switches, SW1 through SW3 are mounted on
the logic upper board (MD-3210-7000) in order to preset the operation of
equipment. Functions set by those switches and their standard settings are
listed in para. 1.5.2.
3.4.3 Logic lower (MD-3210-7100)
Adjusting controls and switches of logic lower board (MD-3210-7100) are il-
lustrated in Fig. 3.1. Most of the adjustments should be carried out just
after installation, which are explained in para. 3.2.
(1) Pulse repetition frequency (PRF)
The pulse repetition frequency (PRF) adjustment is made as follows.
(a) With the function switch set at STANDBY, connect a frequency counter
to TP3.
(b) Adjust VR10 (PRF) so that the frequency becomes 6,000 50 Hz.
(2) Tuning
Refer to para. 3.2.1.
(3) Video input level

In order to optimize the effect of STC, FTC and gain control, the input
level of video signal from the IF unit is adjusted as follows:

(a) Connect an oscilloscope to TP6 (base of Q2).
(b) Synchornize the oscilloscope to the positive phase radar trigger.
(¢) Turn the radar to transmission and observe the video input signal.
Adjust VRl so that the input signal level becomes 2 Vp-p.
(4) Preset gain (noise level)
Refer to para. 3.2.2.
(5) STC
Refer to para. 3.2.3.
(6) Trigger delay
Refer to para. 3.2.4.
(7) SHF and bearing
Refer to para. 3.2.5.
(8) Jumper pin setting
In order to set operational conditions of the unit, five jumper pins
are provided on the logic lower board (MD-3210-7100). Functions and

initial setting status of those pins are explained in para. 1.5.1.
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3.4.4 CRT unit (PWD-1050A/PWD-1051A)

The CRT unit adjustment is roughly divided into four categories, i.e. syn-
chronization, picture size, brilliance, and focus. As the CRT unit applies
extra high tension, extreme care should be taken when adjusting controls.

(1) Access to controls

(a) Remove all the fixing screws of the display cover and open it.

(b) At the bottom of display, the main board PWD-1050A can be seen.

(c) Find various controls as shown in Fig. 3.4.4.1. Also find coil L402
[H.WIDTH]. PWD-1051A is mounted on the CRT socket.

«R452 51

R451 [H.PHASE] [} 52

| . L402 [H.WIDTH]
R354 [5-CORRE (D]
R353
R355
R251[SUB.CoNT] © Ansform
Transformer
(@) r455 [CL.ADT]

Fig. 3.4.4.1 Location of Controls on CRT Main Board

(2) Adjustment

(a) Turn ON the radar transmitter, ’E# a=b ‘EL
after 3 minutes STANDBY. Bacliraswr
(b) Display some letters or sym-

bols at four corners of the
CRT, with EBL, VRM, (or any
other symbol), and ENTER keys.

(c) Slowly rotate R455 [G1.ADJ] to
show back raster on the CRT.

(d) By adjusting R451 [H.PHASE],
make the spaces at left and
right edges of back raster
equal to each other as shown
in Fig. 3.4.4.2.

(e) By L402 [H.WIDTH], adjust the
width of back raster to almost
full of the CRT scope.

Fig. 3.4.4.2 Back Raster
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(f) By adjusting R353 [V.LIN], make the size of top letteres 000 and bot-
tom letters 180 of the bearing scale equal to each other.

(g) Align two magnet rings around the CRT neck on a line along which the
center of back raster is wanted to move, as shown in Fig. 3.4.4.3.
By manipulating two magnets carefully, shift the back raster to the
center of CRT, so that top/bottom and left/right gaps between CRT and
raster are balanced. Also adjust R355 [V.CENT], if necessary. After
ad justment, fix the magnets with silicon rubber or the like.

Magnet ////

P \
e _J
< L

Fig. 3.4.4.3 Back Raster Centering

(h) With R352 [V.SIZE] control, adjust the vertical diameter of the radar
scope circle to 274 *2 mm (20 inches). If upper and lower radii are
unbalanced as shown in Fig. 3.4.4.4 (a), adjust R353 [V.LIN] to make
correct marker rings in real circles.

(i) If the linearity on radius is abnormal as shown in Fig. 3.4.4.4 (b),
correct it by R354 [S.CORRE].

_ _\\\\» 5
a .\ _|b
N\ dc
O Q\\\d
b
a>b a>brc>d
(a) (b)

Fig. 3.4.4.4 Abnormal Linearilty

(j) If the display at corner of the raster is deformed as shown in Fig.
3.4.4.5 (a), correct it by rotating magnets mounted at four corners
of the deflection yoke as shown in Fig. 3.4.4.5 (b).

(k) Rotate R251 [SUB.CONT] fully counter—clockwise to obtain the maximum

contrast, and then slowly lower the brightness of back raster with
R455 [G1.ADJ] so that the back raster has just become invisible.
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3-8

(a)
Fig. 3.4.4.5

Magnet

(b)

Corner Display Alignment

(1) Adjust [FOCUS] control (some unit may be marked [SCREEN]) on the fly-
back transformer to obtain fine focus of the picture on the CRT.
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4,

WAVEFORMS
4.1 Antenna Unit
4.1.1 MRT-133 (MD-3210)

(1) HV short pulse (SP)
(a) Modulator 239U52236
ES: TX trigger

X scale: 500 nsec/div
Y scale: 5 V/div

(b) Pulse transformer T1
Pin #6 (YEL): SP to magnetron
X scale: 500 nsec/div
Y scale: 2,000 V/div
(2) HV long pulse (LP)
(a) Modulator 239052236
E5: TX trigger

X scale: 500 nsec/div
Y scale: 5 V/div

(b) Pulse transformer Tl
Pin #6 (YEL): LP to magnetron
X scale: 500 nsec/div
Y scale: 2,000 V/div
(3) HV charging waveform
(a) Modulator 239052236
E5: TX trigger

X scale: 100 usec/div
Y scale: 5 V/div

(c) Modulator 239052236
E6: H.V. charging
X scale: 100 usec/div
Y scale: 200 V/div
(4) AZI pulse
(d) Scanner connection (S CON)
E3: AZI input

X scale: 2 msec/div
Y scale: 5 V/div

(e) Scanner connection (S CON)
E4: AZI output
X scale: 2 msec/div

Y scale: 5 V/div

MD-3210/3220 Service Manual-01

ov

oV

ov

oV

ov

oV

ov

oV

4-1



Checking points
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Pulse Transformer
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Fig. 4.1.1.3
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4.1.2 MRT-134 (MD-3220)

(1) HV
(a)

(b)

(2) Hv
(a)

(b)

(3) HV
(c)

short pulse (SP)
Modulator 229025361
E5: TX trigger

Pulse transformer T1

Pin #6 (YEL): SP to magnetron

long pulse (LP)

Modulator 229U25361

ES: TX trigger

Pulse transformer T1

Pin #6 (YEL): LP to magnetron

charging waveform
Modulator 229025361
E6: H.V. charging

(4) AZI pulse

Scanner connection (S CON)

E3:

AZI input & E4: AZI output

Checking points

MODULATOR

u2

25 kW TYPE

(C)NM 11
Q ~°

Waveform is same as MRT-133.

Waveform is similar to MRT-
133, but the peak voltage is
about 7.8 kV.

Waveform is same as MRT-133.

Waveform is similar to MRT-
133, but the peak voltage is
about 7.8 kV

is same as MRT-133,
4.1.1 (3).

Waveform

See para.

is same as MRT-133.
4.1.1 (4).

Waveform

See para.

247122698

T (b)

Fig. 4.1.2.1

Q1 214
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229U25361Y3
25KW MOD
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Pulse Transformer
of 25 kW TR Unit
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4.2 Display Unit

4.2.1 Power supply (MD-3210/3220-6000)

(1) Switching waveform

(a)

(b)

(2) T1
(c)

(d)

Switching transistor Q1

Gate: Input
X scale: 5 psec/div
Y scale: 5 V/div

Switching transistor Q1
Drain: Output

5 psec/div
5 V/div

sec ondary square wave

X scale:
Y scale:

+50 V fullwave rectifier
D9 anode:

X scale:
Y scale:

Input

5 psec/div
50 V/div

Switching transistor Ql

D11 anode: Input

OO0

X scale: 5 usec/div ov
Y scale: 50 V/div
(a) Q1 gate e
(b) Q]. drain‘/“i “ o J -."L ﬂ J .O
S e lER 7 S, e 5‘ O{s' }
7 Q20 Qe O O : "“Qﬁi
- A L rr ol
e
eDt 3 (_);[x];»%,' __ " | ) }; - ! é'u-__'
T Tk ]
(c) D9 anode *—'(_]'.'.{ w5 == O: Os ey 5
= Q. Ty =

(d) D11 anodef?' e \u

Ty
1O
~
~
T
=
e
F.::-_

1
o i .
% P
- 0.
- :
- 2 388
s < 80, “e
—— . o
< )

Power Supply

Fig. 4.2.1
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4.2.2 Logic upper (MD-3210-7000)

Signal from control panel

(a) Data transfer clock )
IC8E #12: RCK
X scale: 50 upsec/div ov
Y scale: 2 V/div
(b) Data signal N
IC8E #14: PDT
X scale: 50 psec/div ov
Y scale: 2 V/div
Checking points
———— (a) IC8E #12 | 1 ‘
:] (b) ICBE #14\ i : . ﬁ
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Fig. 4.2.2

4.2.3 Logic lower (MD-3210-7100)
(1) Synchro signals
(a) Vertical synch

TP5: VD
X scale: 50 psec/dlv
Y scale: 2 V/div
(b) Horizontal synch
TP4: HD
X scale: 50 psec/div
Y scale: 2 V/div
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(2) Video signal to CRT unit
(b) Horizontal synch
TP4: HD

X scale: 5 psec/div
Y scale: 2 V/div

(c) CRT video
R132 (J7105)

X scale: 5 psec/div
Y scale: 0.5 V/div

(3) Video input from antenna
(d) Trigger pulse
R1: TRIG

X scale: 0.5 psec/div
Y scale: 5 V/div

(e) Video input
Q2 base: VIDEO IN

X scale: 0.5 psec/div
Y scale: 1 V/div

(4) STC
(d) Trigger pulse
R1: TRIG

X scale: 0.1 msec/div
Y scale: 5 V/div

(f) STC
D5 cathode: STC

X scale: 0.1 msec/div
Y scale: 5 V/div

(5) Digital video
(d) Trigger pulse
R1: TRIG

X scale: 0.5 psec/div
Y scale: 5 V/div

(g) Digital video
IC2L #7: DV7

X scale: 0.5 psec/div
Y scale: 2 V/div
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(6) AZI pulse
(h) Azimuth input pulse
R120: AZTP

X scale: 0.5 msec/div
Y scale: 5 V/div

(i) Multiplied AZI pulse
IC6T #13: AZI

X scale: 0.5 msec/div
Y scale: 2 V/div

(7) Tansfer signal from LSI to RAM
(b) Horizontal synch
TP4: HD

X scale: 5 psec/div
Y scale: 2 V/div

(j) Video transfer signal
IC8A #15: SPLS

X scale: 5 psec/div
Y scale: 2 V/div

(8) Row address selection
(j) Video transfer signal
IC8A #15: SPLS

X scale: 100 nsec/div
Y scale: 2 V/div

(k) Row address selection
IC8A #14: RAS

X scale: 100 nsec/div
Y scale: 2 V/div

(9) Video RAM write enable
(j) Video transfer signal
IC8A #15: SPLS

X scale: 100 nsec/div
Y scale: 2 V/div

(m) Write enable signal
IC7B to 7L #14: WE

X scale: 100 nsec/div
Y scale: 2 V/div
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Checking point, continued
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5. REPLACEMENT OF MAJOR COMPONENTS

5.1 Antenna unit

When replacing any component of the antenna unit, be sure to turn off the
power completely, and take out the antenna drive motor fuse. Place a notice
like "Antenna is Under Inspection" near the power switch of the display, so
that nobody turns the power on carelessly.

Referring to Fig. 5.1, loosen each four (total eight) fixing screws of the
front and rear antenna covers, and remove covers.

Cover X Bow T Bow
2 B » L
—
| S — |
Fixing screw (4)+(4) MRT-133 (MD-3210) MRT-134 (MD-3220)

Fig. 5.1 MRT-133 and MRT-134
5.1.1 Dismounting trnasmitter/receiver (TR) unit

(a) The TR unit is mounted rear inside the antenna unit. At first disconnect
connectors Jl of cable W1, and J4 of W2 shown in Fig. 5.1.1 (a).

(b) Remove two fixing screws of the TR unit.

(c) Take out the unit as shown in Fig. 5.1.1 (b).

Fixing screw (2)

J4 of W2

TR unit

(a) (b)

Fig. 5.1.1 Dismounting Transmitter/Receiver (TR) Unit
5.1.2 Replacement of TR unit components

Fig. 5.1.2.1 illustrates the 10 kW TR unit for MRT-133 (MD-3210), and Fig.
5.1.2.2 the 25 kW TR unit for MRT-134 (MD-3220).
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(1) Magnetron [MSF1425B (10 kW) or E3564A (25 kW) ]

CAUTION

(a) Keep steel or iron tools such as wrench and screw driv-
ers more than 2.5 cm apart from the magnetron. Use non-
magnetizing screw driver for replacement of magnetron.

(b) Although the magnetron looks solid, it has delicate in-
ternal structure. Handle with care and do not apply
heavy shock.

(c) After the magnetron is replaced, be sure to preheat the
heater of new magnetron at least 20 minutes on STANDBY
condition.

(a) Place the TR unit with the magnetron side up.

(b) Cut off the tie-lap fixing the magnetron leads.

(c) Desolder two magnetron lead wires (green and yellow) from the pulse
transformer.

(d) By removing four fixing screws, dismount and take out the magnetron.

(e) Fix a new magnetron to the
chassis, and solder the yellow
lead to pin #4, and green lead
to #6 of the pulse transformer.
In order to avoid corona dis-
charging, the magnetron leads
should be cut to possible mini-
mum length and the wire ends
must be correctly soldered to
terminals.

(f) Referring to para. 3.2.1, carry
out the tuning adjustment.

Circulator

Ne

Pulse transformer

Modulator

Diode Q1\;7<<:¥;2(
Diode Q2.__ (/, |
Resistor R‘l' '
q ’

Fig. 5.1.2.1 Components of 10 kW TR Unit

Magnetron
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(2) Modulator [239U52236B (10 kW) or 229U25361 (25 kW)]

(a) Referring to Fig. 5.1.2.1 and
Fig. 5.1.2.2, disconnect El to
E4., In case of 25 kW modulator,
also disconnect J3 and J4.

(b) Remove seven fixing screws of
the 10 kW modulator or nine
screws of 25 kW modulator, then
take out the board.

Modulator

IF unit

IF cover

Magnetron

Fig. 5.1.2.2 Components of 25 kW TR Unit

(3) IF unit (239U52512)

(a) Remove two IF cover fixing screws and remove the cover.

(b) Disconnect J2, remove six fixing screws of the IF unit, and then take
out the board. Mount new unit in reverse steps.

(c) When new IF unit is mounted, carry out the tuning adjustment referring
to para. 3.2.1.

(4) MIC (NJT1946 or S-RX34)

(a) Remove three fixing screws (NJT1946) or four (S-RX34) of the MIC cover,
and dismount the cover.

(b) Remove four fixing screws and nuts of the MIC, then take out the MIC.
Mount new MIC in reverse steps.

(c) When new MIC is mounted, carry out the tuning adjustment referring to
para. 3.2.1.
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5.1.3 Replacement of S CON (scanner connection) board

The S CON (scanner connection) board
interfaces the antenna and display,
as well as other boards in the an-
tenna unit. It also contains the SHF
and AZI reforming circuits. As shown
in Fig. 5.1.3, following connectors
are mounted on the board for trans-
ferring various signals.

El: Interconnection of antenna and
display with antenna cable.

E2: Sends out drive motor power and
receives SHF input signal.

J1l: Interface with IF unit

J2: Interface with modulator board

J3: Interface with AZI pulse genera-
tor at the bottom of drive motor

]

ilAntenna cable

Fig. 5.1.3 Replacement of S CON Board
(1) Referring to Fig. 5.1, open the
bow side antenna cover.
(2) Remove all wires of El and E2. BQ}t (4)
Disconnect connectors Ji, J2, i?
and J3, as well.
(3) Remove four fixing screws and
take out the board.
(4) When new board is mounted, con-
firm that JUMPER wire is set to
the same status of old board.

Replacement is done as follows:

5.1.4 Replacement of motor blush

When the motor brush is worn, pair
of them should be renewed.

(1) Referring to Fig. 5.1, open the
bow side antenna cover.

(2) Referring to Fig. 5.1.4, unscrew
both sides motor brushes and re-
place with new ones.

S CON board

N

5.1.5 Replacement of motor Motor

- (1) Referring to Fig. 5.1, open the Photo-interrupter \\\
bow side antenna cover.

(2) Referring to Fig. 5.1.3, remove F1x1ng( ,
all wires of El and E2. Discon- screw (4
nect connectors J1, J2, and J3,
as well.

Brush

(3) Remove all nylon clips for cable
and binds of motor wires.

(4) Remove four fixing bolts for the
bracket and take out the bracket Fig. 5.1.4 Replacement of Motor

Fixing screw
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together with the drive motor.

(5) Detach the motor from the bracket by removing four fixing screws.

(6) When replacing the motor, detach the photo-coupler of AZI pulse genera-
tor by removing two fixing screws of the cover, and then mount the gen-
erator to the new motor.

(7) Take reverse steps of the above procedure for assembling new motor. In
order to fix the motor at correct position, insert a sheet of paper be-
tween the main gear and pinion before tightening the fixing bolts of
the bracket. Carefully adjust the gearing so that the paper is taken
out by rotating the aerial by hand, and then securely fix the bolts.

5.2 Display Unit
5.2.1 Control panel (MD-3210-7200)

The control panel MD-3210-7200 is
built in a tilting type case unit.
The unit is connected to the dis-
play with a 75 cm long standard
cable. The unit can be dismounted
from the display unit enabling up
to 75 cm long remote control. The
cable can be extended up to five
meters on optional order for long
distance remote control.

Referring to Fig. 5.2.1.1, the
control panel unit is dismounted
as follows:

(1) Disconnect the display side
connector of the control unit
cable.

(2) Remove two side fixing screws
and take out the unit.

screw (2)

Control
panel

The front frame and rear cover en- unit \\\\\\\

capsulate the circuit components.

As shown in Fig. 5.2.1.3, the mem- Cable ‘

brane sheet with track ball, chas- Connector
i i 3 . . .

1S, board of control panel with Fig. 5.2.1.1 Detaching Control Unit

switches and 8 controls are assem-—

bled inside the case. For disassembling those components, follow the fol-

lowing procedure:

(3) Remove eleven knobs of the con-
trols and switches as follows.,

(a) Carefully remove the cap of
each knob with a cutter blade
or like. See Fig. 5.2.1.2,

(b) Loosen the center hexagonal
head screw by rotating count-
er-clockwise with a box span-
ner or screw driver and remove
the knob.

(c¢) Take out the packing. Fig. 5.2.1.2 Removing Knobs
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(4) Remove eight fixing screws of the rear cover and open the unit.

(5) Disconnect connectors J7201, J7202, J7203, and J7204 on the control
panel board.

(6) Remove ten screws fixing the control panel board to the chassis, and
take out the board. The track ball is disassembled by removing four
screws fixing the component to the membrane sheet frame.

Rear cover

Rear cover
Controal board

° o, [rack batl
Y

Membrane sheet

Fig. 5.2.1.3 Disassembling Control Panel Unit
5.2.2 Logic upper (MD-3210-7000) and logic lower (MD-3210-7100)

The logic boards are mounted on the right side of display. Dismounting the
boards are carried out as follows:

(1) Referring to Fig. 5.2.2 (a), remove 14 fixing screws, and open the dis-
play cover.

(2) Referring to Fig. 5.2.2 (b), disconnect J7001 of the logic upper. When
optional gyro/log interface is used, also disconnect J7002.

(3) Remove nine fixing screws of the logic upper and take out the board.

Logic upper

Display cover

7
Fixing screw (14)

4
(a) Lz / A\

J7106 47102 Logic lower
(b)

Fig. 5.2.2 Dismounting Logic Upper/Lower
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CAUTION

The logic upper is assembled with a back-up battery. Do not place
the board on conductive materials such as metallic plate or foil,.

(4) Disconnect J7102, J7103, J7104, J7105, and J7106 of the logic lower
board.

(5) Remove nine spacers and three fixing screws of the logic lower and take
out the board.

When the logic upper (MD-3210-7000) is replaced with new board, setting of
three DIP switches SW1, SW2, and SW3 should be checked. If the setting dif-
fers from previous board, restore the setting, if necessary. Functions set
by DIP switches and their standard settings are listed in para. 1.5.2.

When the logic lower (MD-3210-7100) is replaced with new board, settings of
five jumper pins should be checked, and corrected if necessary. Functions
and initial setting status of those pins are explained in para. 1.5.1. Fur-
thermore, ten controls and two switches are assembled on logic lower board
as shown in Fig. 3.1.1. Adjustment of those controls as well as setting of
switches should be made when the board is renewed. The adjustment includes:

(a) Pulse repetition frequency (PRF) See para. 3.3.3 (1)
(b) Tuning See para. 3.1.2
(¢) Video input level See para. 3.3.3 (3)
(d) Preset gain See para. 3.1.3
(e) STC See para. 3.1.4
(f) Trigger delay See para. 3.1.5
(g) SHF and bearing See para. 3.1.6

5.2.3 Power supply (MD-3210/3220-6000)

The power supply board is mouned inside the rear panel. Dismounting the
board is carried out as follows:

Refer to Fig. 5.2.3.1

(1) Remove four fixing screws of the cover for terminals of the optional
gyro/log interface board on the rear panel, and open the cover.

Option board

Terminal cover terminal cover

fixing screw (4)
Option board
terminal cover
fixing screw (4)

Terminal cover

Power connector

Rear panel Earth terminal

Rear panel
fixing screw (10)

Data input
connector

Fig. 5.2.3.1 Disassembling Display Rear Panel
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(2)

(3)
(4)
(5)

Remove four fixing screws of the terminal cover on the rear panel, and
open the cover. Disconnect the antenna cable connectors J6004, J6005,
and J6006.

Disconnect the power cable connector and earth terminal.

Disconnect the data input connector from optional navigator, if used.
Remove ten fixing screws of the rear panel, and slowly open the panel.

Refer to Fig. 5.2.3.2.

(6)

(7)
(8)

(9)

Disconnect connectors J6001, J6002, and J6003. In case of MD-3220, also
disconnect J6009,

Detach the rear panel from the display unit.

Find the power supply board mounted on the rear panel. Disconnect ter-
minals El, E2, E9, E10, El1, and El12, as well as connector J6007.
Remove fifteen (15) fixing screws of the power supply board, and take
out the board from the chassis.

Display
unit

Fig. 5.2.3.2 Dismounting Power Supply Board

When the power supply (MD-3210-3220-6000) is replaced with new board, the
switching regulator oscillating frequency, +100 V output level, and magne-
tron heater current should be adjusted. Refer to para. 3.3.1.

5.2.4 CRT unit

5-8

CAUTION

EHT (extra high tension) charge may be remained on the CRT anode
cap. Prior to dismount the CRT unit, discharge the anode voltage
with a clip cord or like.

Remove the display cover by removing 14 fixing screws.

Open the rear panel with power supply. [Refer to para. 5.2.3.]
Disconnect J6001, J6002 and J6003 of the power supply and detach the
rear panel from the display unit.
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(3) Find two circuit boards, the CRT main board PWD1050A (bottom), and CRT
neck board PWD1051A (CRT socket) inside the display unit. Fig. 5.2.4.1
shows layout of the CRT circuit boards.

(4) Disconnect connectors J7105 and 7106 on the logic lower MD-3210-7100.
Pull the cables onto the CRT main board inside the unit.

(5) Disconnect pin #16 of the CRT neck board and carefully remove the CRT
socket from the CRT neck.

(6) Disconnect connector P461 of the cable to CRT deflection yoke.

(7) Disconnect the CRT anode cap.

From Logic Lower J7106 ",,/”’

\ { P201
~
P202

From Logic Llower J7105
Video input-l

,_ CRT

| _— CRT anode cap
|_— Mounting plate

__— P461

i—— CRT main board

A To J6003
46001 CRT Socket
J6002/// CRT neck board
° Q46003

Power supply °////;> Rear panel

Fig. 5.2.4.1 Layout of CRT Unit Boards

(8) When optional gyro/log interface board is mounted on the left hand side
of the display unit, detach the board. Remove four (4) fixing screws of
the mounting plate, referring to Fig. 5.2.4.1, Carefully take out the
mounting plate with CRT main board and neck board through the left hand
side openning of the display chassis as shown in Fig. 5.2.4.2.

(9) Remove twelve (12) fixing screws of the CRT main board and detach the
board from the mounting plate.

(10) Referring to para. 5.2.1, dismount the control panel unit. Dismount the
bracket by removing five (5) fixing screws.
(11) Remove ten (10) screws fixing the front frame to the display chassis.

Securely hold the front frame and carefully draw it out with CRT. Be
sure that the CRT is so heavy.

Place the CRT with the front face of the frame bottom.

(12) Remove four (4) fixing nuts of the CRT at its corners, and take out as-
sociated washers.

(13) Slowly lift up the CRT and detach from the front frame.

(14) Follow the reverse procedure for mounting new CRT and CRT boards.
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Ancde cap

Fig. 5.2.4.2 Dismounting CRT and CRT Boards
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6. TROUBLESHOOTING

As most circuits of this radar are composed of integrated circuits (IC), it
is rather difficult to locate defective components with usual instruments
such as an oscilloscope or multi-meter. In order to restore the system in
trouble to normal operation as quickly as possible, this section explains
flowcharts and tables for troubleshooting based on replacement of printed
circuit boards.

For troubleshooting measurement, prepare an oscilloscope, frequency counter,
and/or a multi-meter with internal resistance of 20 kQ/V DC, according to re-
spective descriptions.

6.1 Troubleshooting by Observing Display
If the radar shows abnormal operation, sometimes the cause of malfunction
can be found by carefully observing images shown on the CRT of the display
unit. Refer to flowcharts and tables in this paragraph for analysing the

faults.

(1) Radar does not come on, although POWER switch is pressed.

(START )
: - No Ship’s power source
Is ship’s mains voltage
+10% of normal value ? Ship’s mains supply is trouble.

Yes Power supply MD-3210/3220-6000

: Yes
Is the main fuse  \ FET Q1 to Q4, or diode D1 to D19,
blown ? l’ D33, D34 may be defective.

No

Control panel MD-3210-7200
Is the voltage between No

J7104 #1 and #2 of logic lower
MD-3210-7000 as below ?
POWER switch pressed: 0 V

POWER switch open: 12/24 V

Yes

Check for continuity of cables.
Check the membrane sheet.

Power supply MD-3210/3220-6000

Check E3-E4 & E6-E7 connections.

(2) CRT is not 1lit up.

(START )

IC3 and its related components may
be defective.

Power supply MD-3210/3220-6000

D4 to D11 may be defective.
+100V and/or +50V line may be short-

No
<fe +100 V and +50 V \

normal ? I

Yes

MD-3210/3220 Service Manual-01
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T

Does CRT filament
light ?

(

Yes

Is waveform at J7105
#1 as shown in para.
4.2.3(2)(c) ?

/

Yes

FF

CRT unit

Neck board is improperly fitted.
Cable between CRT unit and J6003
of power supply may be defective.

CRT unit

Improper fitting of the neck board.
Cable between CRT unit and J7105

of logic lower may be defective.
‘ No . MD-3210-7100 VR9 may be defective.
0
Are 412 V, -12 V and Power supply MD-3210/3220-6000
+5 V supplies normal ?
Respective rectifier circuits.
Yes
Control panel MD-3210-7200
Are voltages of J7104 #7 to No
#10 as shown below ? MD-3210-7200 may be defective.
Brilliance control Improper cable connection.
fully CCW: O V
fully CW: 5V Logic upper MD-3210-7000
Logic lower MD-3210-7100
Yes
Logic upper board may be defective.
Video output of logic lower board
may be abnormal.
Check cable between J7001 and J7106.
(3) Abnormal display on CRT
No. Trouble Cause Action
1 Picture on CRT is |(a) Improper setting of |Turn OFF SW3 #7 of

not stabilized and
moves up/down or
left/right contin-
uously.

CRT size logic upper.

(b)

Improper setting of
horizontal scanning

(¢) Loose connection of
cable between J7106
and CRT unit.

(d) Improper adjustment

of V.HOLD and H.HOLD

of CRT main board.

(e)

Fault of logic lower

Set Jumper JP5 of log-
ic lower to 1,153.

Securely connect the

cable plugs.

Adjust correctly.

Replace the board.

2 Marker rings in
the picture are
distorted.

(a)

Improper adjustment
of V.SIZE, V.LINE,

S.CORRE, and H.WIDTH.

(b)

Improper adjustment
of CRT neck cores.

Ad just correctly.

Adjust correctly.

6-2
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(4) [AZI FAIL] is displayed.

(START )

! Yes
Is the voltage approx. Antenna motor is defective.
No 24 VDC between J6006 Motor brushes are worn out.
Does the antenna #5(+) and #7(-) ? Antenna cable is defective,
rotate ? or improper connection.
No
Yes Yes
Is the motor fuse
< blown ? )—1__ Check the motor and brush.
Check short-circuit of mo-
No tor power line.
Yes
Is the voltage at Power supply MD-3210/3220-6000
J6001 #13 as below ?
Motor ON: O V Q23 to Q25 may be faulty.
Motor OFF: 12 V Improper cable connection
” between J6001 and J7102.
0
Logic lower MD-3210-7100
Is AZIP signal at J6004 #9 No ICAT may be defective.
of power supply as below ? Antenna
Amplitude: 12 Vp-p
Frequency: 432 Hz AZI photo-interrupter is defective.
PLL circuit of S CON is defective.
Yes Antenna cable is broken or improper
connection.
Is signal at I1C4Z #12 of No
logic lower as below 7 Logic lower MD-3210-7100
Amplitude: 5 Vp-p
Frequency: 432 Hz IC4Z or IC5Y is defective.
Improper connection between J6001
Yes and J7102.
Logic upper MD-3210-7000
CPU and/or peripheral circuit is
defective.
Improper connection between J7101
and J7001.
(5) [SHF FAIL] is displayed.
(START ) Antenna
Position of leadswitch is abnormal.
- Q1 of S CON is defective.
Is SHF signal at J6005 #2 No Antenna cable is broken or improper

of power supply as below ?
Amplitude: 12 Vp-p
Frequency: 1 pulse/2.5 sec.

Yes

connection.

Logic lower MD-3210-7100

IC4Z is defective.
Improper connection between J6001

MD-3210/3220 Service Manual-01

and J7102.
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(6) Poor sensitivity, even gain and video controls are set to maximum, while
STC and FTC suppression to minimum,

(START )

Is the voltage at

Control panel

Are voltages at every\ Yes | Improper contact of con-
#7 of IC2L, 3L, 4L trol panel cable.
A/D converted 5V ? VIDEO control of the con-
trol panel is defective.

J6004 #2 as below 7
Noise level: 0.6 V No
Video level: 3.5 Vp-p Control panel
No Are voltages at J6004 #3, \Yes | Improper contact of con-
#4, and #5 as below 7?7 trol panel cable.
#3 (GAIN): 5V max to OV min Fault of respective con-
#4 (STC): 5V max to OV min trols of the control
#5 (FTC): OV max to 5V min panel.
No Logic lower MD-3210-7100

Improper adjustment of the
analog video circuit.

Does tune meter show \ Yes
tuning point ? Logic lower MD-3210-7100
Log IF amp. (Antenna)

No
Go to Antenna
troubleshooting 6.3

6.2 Operation Control Troubleshooting

Improper adjustment of logic lower.
j) Improper adjustment of Log IF amp.

If operational control of the radar shows malfunction, troubleshooting is
carried out as follows.,

(1) AUTO TUNE does not operate.

(START )
Try AUTO TUNE adjustment first in para. 3.2.1.

‘ Control panel

Can TUNE control \\ No
select AUTO or MAN TUNE control (VR4) is defective.
tuning display ? I

Yes Yes ! Logic lower MD-3210-7100

Is manual tuning Does tuning indi- Yes | Adjustment of tuning cir-
operation possible ? cator operate 7 cuit is not correct.
IC5R is defective.

No No

Logic lower MD-3210-7100
Is TUNE-M voltage Yes

at J6005 #4 approx. IC3N, IC5K are defective.
0to3.5v %
Antenna
No
(E) Tune meter line is broken.
Log IF amp. unit is faulty.
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Is TUNE-0 voltage

No

Power unit MD-3210/3220-6000
Logic lower MD-3210-7100

at J6005 #3 approx.
22 to 30V ?

—

Yes

Power unit +35 V supply is'faulty.
Logic lower IC3N is defective.

Antenna

(2) GAIN control does not operate.

(START )

Improper connection of antenna cable.
Log IF amp., MIC, or Magnetron may
be defective. Refer to para. 6.3.

Logic lower MD-3210-7100

age at J7104 #3 varies
from5 to 0OV 7

No

Is GAIN control volt- \\ Yes

Gain control circuit Q39, Q16, D10,
or related parts may be defective.

Control panel MD-3210-7200

(3) STC control does not operate.

(START )

Is STC control volt- Yes
age at J7104 #4 varies
from5to 0V ?

No

GAIN control VR1 may be defective.
Improper connection of cable between
J7201 and J7104.

Logic lower MD-3210-7100

Improper adjustment of {STC LEV| VR2
and {STC TIME| VR3. Refer to 3.2.3.

STC circuit Q8 to Q10, IC1L or re-
lated parts may be defective.

Control panel MD-3210-7200

STC controcl VR2 may be defective.

(4) FIC control does not operate.

(START )

Improper connection of cable between
J7201 and J7104.

Liogic lower MD-3210-7100

FTC control circuit Q2 to Q4, Q40,

age at J7104 #3 varies

Is FTC control volt- 4\\ Yes
fromQto5V ? I

No

or related parts may be defective.

Control panel MD-3210-7200

FTC control VR3 may be defective.

MD-3210/3220 Service Manual-01

Improper connection of cable between
J7201 and J7104.
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(5) VRM does not operate.
(START )

Does VRM ON/OFF
switch operate 7

L

]}ﬂg_

Control panel MD-3210-7200

P

Is signal as below 7 \No
ON: OV / QFF: 5V

Membyane sheet.or its con-
nection cable is defective.

¥

Yes

Control panel MD-3210-7200
may be defective.

Yes

Measuring point
MD-3210-7200
SW1 #3: Signal
#2: Ground
+5 V—o

0V—

(6) EBL does not operate.

(START )

]

. Control panel MD-3210-7200
0

Is waveform of VRM
encoder output as
shown left <

EBL SW1 may be defective.

Logic upper MD-3210-7000

Yes

Logic upper MD-3210-7000
may be defective.

J |

Membrane sheet or its con-

Does EBL ON/OFF
switch operate ?

()

Yes

nection cable is defective.

Is signal as below ?
ON: OV / OFF: 5V

Control panel MD-3210-7200
Control panel MD-3210-7200

>No §
may be defective.

Yes

Measuring point
MD-3210-7200
SW2 #3: Signal
#2: Ground
5 V—

0V—

' Control panel MD-3210-7200

Is waveform of EBL \ No

encoder output as

EBL SW2 may be defective.

shown left 7

Logic upper MD-3210-7000

Yes

Logic upper MD-3210-7000
may be defective.

(7) Track ball does not operate.

(START )

Control panel MD-3210-7200

Track ball is defective.

Is waveform of track
ball output as shown
below ?

Improper connection of track ball
and J7202.

Logic upper MD-3210-7000

No

/

Yes

Measuring point
MD-3210-7200 Track ball
#3, #4, #5, #6: Signal
#2: Ground

6-6

Logic upper board may be defective.
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(8) Dimmer lamps cannot be

(START }

turned ON.

Is DIM switch output
voltage as below ?
ON: OV / OFF: 5V

No

Control panel MD-3210-7200

Membrane sheet may be defective.

Yes

Logic lower MD-3210-7100

Does DIMMER voltage

at TP1 of logic lower

varies correctly ?

No DIMMER control circuit IC5P, IC3N
or related parts may be defective.

Yes

Control panel MD-3210-7200

Does voltage at com-
mon line of DS1 to DS9

varies correctly 7

Transistor Q1 may be defective.
No Improper connection between J7201
and J7104.

— — ——

Yes [

Lapms DS1 through DS9 may be blown.

6.3 Antenna Troubleshooting

When it is estimated that malfunction of radar is due to trouble of antenna
unit, troubleshooting is performed as follows:

(1) Antenna does not rotate.

Follow the flowchart in para. 6.1 (4) AZI FAIL troubleshooting.

(2) Poor sensitivity caused by transmtter/receiver trouble is anticipated.

(START )

CFron Para. 6.1 (6))
|

<Is MOD-S +300 V at \No

S CON E1 #17 OK ’?J

Yes

Is magnetron heater \ No
voltage between lead
wires 6.3V £10% 7

l - No
Is MOD fuse F3 of
power supply blown 7

Yes

Power supply MD-3210/3220-6000

K2 or QZB may be faulty.
Improper connection of an-
tenna cable.

Power supply
MD-3210/3220-6000

Yes

Magnetron heater constant
current circuit IC5, Q32,
or related parts may be
defective.

Pulse length is not select-
ed with detection range.
Logic lower: IC5V, ICAT,
Q35, Q36, Q37
Modulator: Ki, K2, K3
Improper adjustment of [PRF]
VR10 of logic lower.
Modulator SCR/diode are de-
fective.
10 kW: Q9, Q10
25 kW: Q9, Q10, Q11

MD-3210/3220 Service Manual-01
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Antenna troubleshooting, continued

T

| 4 i
Is MAG. CT voltage \No Is TRIG pulse at No
at modulator J2 #2 modulator E5
1.5to 4V ? normal 7
Yes Modulator Yes

Logic lower MD-3210-7100

__T

SCR and drive circuit,
pulse transformer, or
magnetron may be faulty.

Trigger circuit IC3S, IC6V,
IC5V, ICIM, Q11 to Q13, or
related components may be
defective.

Improper connection of an-
tenna cable.

Is monitor Voltage\\No

at MIC pin #5
50 mV +50% 2 f

MIC may be defective.

Yes l

6-8

Log IF amp. may be faulty.
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7. DIAGRAMS

7.1 Circuit Diagram

E1

22

ANTENNA UNIT

VIOLET

BROWN

GREEN

WHITE

BLACK

PINK

VIOLET

W-GREEN

GRAY

GREEN

BLUE

W-RED

YELLOW

?BROWN

RED

ORANGE

RED

?GRAY

N7

DISPLAY UNIT

J6006

1 GND BLUE

2 MAG (H) GREEN
3 +12V RED

4 GND BLACK
5 MOTOR + BROWN
6

7 MOTOR — VIOLET
8

9 TUNE +R W-RED

10 MOD-$S PINK
J6004

1 VIDEO + G SHIELD

2 VIDEO cX GRAY
3 PS (M1) W-GREEN
4 PS(L) " GRAY

5 TRIG+ G SHIELD

6 TRIG BROWN

7 PS (M2) YELLOW
8

9 AZIP GREEN
J6005

1 GND VIOLET

2 SHF WHITE

3 TUNE+O ORANGE
4 TUNE* M RED

Bold letters (for example VIOLET) : The thicker wire
Plain letters (for example VIOLET) : The thinner wire

SCALE

/

CHECKED BY

H. Shindo

DRAWN BY
K. Saruyama

TYPE

MD-3210/MD-3220

TITLE

INTERCONNECTION DIAGRAM (ANTENNA-DISPLAY)

KODENE "

DWG. NO.

MD-3210-E-H001
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= B | f
> b D. Y :
ADDRESS ROM RAM MASK 1| CRT b
DECODER 512K 64K e T b1 | vibeo N
[ [
A0-19 [ ) I f\(\ f\{\ I MAO-19 rL—————— P BOARD ! [ from 170 TTLTER 1 GYRO
1 1 .
20n [ T T > MARKER . || RaoAR PORT cPu c.c.T [LOG
00-7 MDO-7 N o P
azp — CPU ~ crTC V-RAM | | J ‘[
V40 7 ] HD63484 R Nt b CRT DRIVE BOARD | | gbgpiswm D.C_IN
T0 —> Do ol
GYRO I/F ‘C’g S CRZZM J b ) .
—ipiv 1/8 | ] o CRT UNIT! | GYRO I/F KSA-08
| 1/2), ¥ 1 — LOGIC v K20MMO1B ! |
<o <1 [ PANEL EXT UPPER 1 __ 1 || ] S I b
PORT le i INTERFACE VCK |SYNC MEMORY NUMER | C MD-3210 | B |
CONTROL| | A v-RaM T -7000 | T
1 .
]
R S I | I S— R SR e |
10T T T R I D T I A : I SLOTTED ARRAY ANTENNA
H H { | MRA-37
1 1 .
g DIV 1/2 DIV ADDRESS | VIDEO | ¢ |
; 1/3 /2117 SELECTOR MIXER !
5 ‘ }ho ko-7 | © > & E ‘ ROTARY
—1_| ; V1.8 RADAR J | LEvEL | j COUPLER
MEM?EQNE ggooﬁﬁ ‘ VY. s ?V—RAM'Z i CONTROL | | lr—
SW1 ! L] r 1
: CLOCK !
EBL : 77.673M SELECTOR ——— 5 : RF AMP o CIRCULATOR| [ sF ANTENNA
VRM : v 600-2] =1 RADAR , | MIXER FCX68 SWITCH | |MOTOR
' A B . . NJS6928
. 0-5 ; NJT1946 OR NJC3901C
) A 1
TRACK| | coNTROL : N s - V-RAML || ! | OR NJS6930
BALL ccT : — : | SR I S ;
EBL : l bo-3 Keo-24 Dy ! | f : ! MAGNETRON
VRM ; ] RADAR ) ; | ; TUNE. M BW [} MSE 14758
: V-RAMO : l i cc1 cer :
: ADDRESS - ; : !
L] oeconer | | = 1. |
: : : 1 | LOG L0G ! PULSE
Lagp et DIMMER K gé; —[—_r:r; TRAIL ; | PIF AMP i TRANS
0 L] 1 ! ! |
; D/A _lew MEMORY 7o V-RAM L 5 | j AMP 3
; " CONTROLER| py | CONTROLER ' ; ! : :
t t
CRT BRILL f— - ; | E DETECTOR| |} oo e )
2 T R kit Rttt eSSt : t 1t |
' o I B ittt 1 [ )
TUNE F———  [shF — Sfinrestoro] [ ool G +100V | I S SR SR SN S !t [pw | [ putse] !
GAIN ———  |CONTROLL 4| CONTROLER L +50V ‘ | e et Rt S = . 1 |SELECTOR MOD | !
STC —— i i TUNE | i ' o E
F1C BN T b TUNE. M i | i Vo :
: — ; RIG : ' ' Pa]oTX |
MD-3210 | 6K > EXPANDER | ) ! DC ! | ! P! !
-7200 | | - CONTROLER } 1 +35V]| POWER [ IF OUT : | ! FTl TRIG :
; e K S p.F T 48V MOD(+300V) ! ! i ;
§ SELECT [« 4] controLer[ ] bP-F 4_;_% 'gﬁ?(”) : u ; S |
: ! L | 1 TUNE. M MOTOR(+14V)| ! i i
5 TX. DELAY >{TUNE R — AZl ! i ! [AZ1 P. GENE. !
' 1 | l N i H
DISPLAY : CONTROL |—k— CONTROLER - ; ! e TSN ANTENNA UNIT MRT-133
Y o 6o L j) . i [SCALE 7
: 1 — o = Hi‘?m : CHECKED BY |TYPE TITLE
1 [ ! ) H
; FTC STC GAIN o | Mp-3210D-C| HShindo | MD-3210 GENERAL BLOCK DIAGRAM
E r cCcT cCcT cCT E E \F oyt | MO=3210 ~§100 5 IN FDRAWN BY | e e e
: ' L -6000 | |LF-215 | ! K.Saruyama
i LOGIC LOWER MD-3210-7100 P '
------------------------------------------------------------------------- K@DEN ELECTRONICS DWG. NO.
€O, LTD. MD-3210-1-H001
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-

e e e e 8 i e

]
1
] 1T
H I i
i ADDRESS ROM RAM D, VASK b D. Y :
5 DECODER 512K 64K [ v-ram N i1 | R ' |
: A0-19 " | | | VIDEO '
L [ 20n A EATAN ENATAN MAO-19 r[ {1 | BoARD i |
. P i f GYRO
' 00-7 | | L | Ll iR b L RADA /0 FILTER [ —
| CcPU DO~ KER o | | RADAR PORT cru
5 AZP — Va0 2 | CRTC —J V-raM [T g ; 5 c.c.T o6
L 1o ] )] HD63484 i pr— bl ? < J [
' GYRO 1/F o > b CRT DRIVE BOARD : - D.C POWER|_D.C IN
: o . PROT E : R TR —
! —otv 1/8— V-RAM A b '
: <1 1/2p ] I 2 b 5 GYRO -
; < GYRO _ PANEL EXT e— LoGic i CRT UNIT I/F KSA-08
1
5 PORT 1 INTERFACE VCK [SYNC MEMORY NUME UPPER | | K20MMO1B
] [RRPEIPIN SRy SN 'DINUEPUIDS RS N S ]
1 CONTROL v L) we-sato
5 ] 1| V-RAM -7000 | 1 — e
b e | I | I R ) VD i ¢
I T e B R B I R |
anrTr T ee]—]/]e——— .
] :
5 : SLOTTED ARRAY ANTENNA
: DIV 1/2 DIV ADDRESS voeo 1! MRA-31
: 1/3
| / 1/2‘177 SELECTOR 71 MIXER ;
: HD K0-1 S Som— & i
EUBRAE] : e | —— : ROTARY
MBRANE | KEY : RADAR y LEVEL ! COUPLER
SWITCH | DECODER | |} Vv8.9 — v-ra | [ e e
: W 2 CONTROL | ! -
EBL ] 77.673M Lo [ ! |
VRM ! ' ; RF AM DIODE
aDo- D P CIRCU
TRACK c : a5 he? : RADAR ) i l W1 XER LIMITER LATOR | | SHF ANTENNA
|| CONTROL ; . i FCX68 SWITCH | [MOTOR
BALL ccT 5 > LSl - V-RAMI | ] : | S-RX34 S-LXI7
| .
EBL i l Do-8 KCD-24 A — : | A S S '
VRM : > D CAOA ; . : Y ' 5
! SoRESS P s | E ToNem | | 8w || MAGNETRON
‘ - : : ! ccT cet [ E3364
g L1 pecooer i | i E
1 - .
| | L 5 | 5 !
LAMP ket DIMMER K Az TRA ! . tLOG LOG : PULSE
! o/d | SHF L ) i | LIF AMP 5 TRANS
: | [_].|conTRroLER| Py ] CONTROLER s Ml : | R :
CRT BRILL [ ¥ ! ! 5 E
: | 1 1
TUNE |———  [swF — P s ! I | DETECTOR | ! oo} .
GAIN ———~ [coNTROL ] égﬁ?;HOLD COMPARATOR| 1 E +100V N l S E E |
STC —— . OLER Vo 150V i I I DS D R -1 |PW PULSE | 1
FIC f——— A f o TUNE ; | ¥ f----=-F | [SELECTOR| | MoD | !
‘ . TUNELW | ‘ } ' ] '
Mp-3210 | | 6K —fexe L. expanoer | 1 : ; l ' ' :
-7200 | ! — CONTROLER Lo bC }Elg ; i | N - !
' I i POWER ut ! | ] i '
i K™ — T - +5V| suppLy | P¥ ! | ) b TRIG !
: PRF e LD, BERELY MOD(+304V) | | 5 b1 25Kw MoD !
: SELECT feqfl CONTROLER :P.F TV MAG(H) i i ; ' ?
: 1 HT—1ov] SHE i r : | ’
: || T + ; ) | Lo ommem—moommmmm-e- i
L SPLAY 3 TX. DELAY TUNE TN Vil ! 't |
| ' i M o reue L
ooP i CONTROL CONTROLER ! ;TUNE ! i ; [a21 P. GENE. — i
M _ 1 : H i . : _________ . ON'
RD-68 i - 1 ‘k \* } \* ; iTRlG ThE i SCALE yvau : ANTENNA UNIT MRT-134
' 1 ! CHE
; FTC stc | | GAIN i FILTER | iy ¢ HSCh,i(nZS BY [TYPE TITLE
' ccT P ik e MD-3210 fet—=c v e
MOTOR E r — ! F qur [MD-3210] | -6100 PINTDRAWN BY MD-3220 GENERAL BLOCK DIAGRAM
1 gp our|MDZ32100 1 =6100 TR ERAAS SO T
I LOGIC LOWER MD-3210-7100 K L;SO_&— LF-215 ; ’ S
L L e N T — !
K@DEN ELECTRONICS DWG. NO
CO,, LTD. MD-3220-1-H001
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S CON PCB Jz | J3 Ji' J1 M?O. PC8
El us 1 1 1 U
| (ol 239us2352 T | 2T w2 < i 1BKW TYPE
o MoToR vT i : : ' 239U522368
o122 AzUSTH S e | 12 ul o 9 -
g-ﬁ SHF — | = —I §g3
> GND n J oo
= O oD. S = | =, l §g22
-4 O3 GND U | > W1 oL
= O——l-PIS M1 ' h Wi w
> ot ps iy ; :
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] [12 I 1
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@ o sic L2 —J
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o2 prs M2 s
= o1 TRIG J1 ! !
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o112 § T
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923 g5 o
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7. 2 Drawings for Parts Location

P.C. Board and corresponding serial number
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LOGIC UPPER MD-3210-7000M1
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8. PARTS LIST

8.1 Electrical parts

8.1.1 Antenna unit MRT-133 (10kW)
(1) Antenna housing

[Symbol Code Name o " Specificatons ~~ Descripion
(07 Capacitor oil paper OP40T-01 0.01uF 400 V

C3 Capacitor oil paper OP40T-01 0.01uF 400 V
G1 Motor with pinion 23G53203 24V1I5W

J1 Connector VHR-10N (included in W1)
J2 Connector VHR-10N (included in W1)

93 . Conneclor " VHR:ON (included in W2)

Ja : Connector - VHR-9N {included in W2)

o5 . Connector .. .. VHR-4N (includedinW3) .. .
J6 ... Connector . VHR-3N(includedinW4) - o

Q3 o Photo interrupter “GP1L03 . .
S1 Switch lead 24J123749 FRS-901-3
ue S.CON 239052352 [See8.1.1item (2)]
u7 TR unit (10 kW) 229U23296D [See8. 1. 1item (3)]
w1 Hamess IF 24J124056 (with J1 and J 2)
w2 Hamess  MOD 24J124056 (with J3 and J 4)

w4 s Hamess . . SHF

(2) S.CON (239U52352)

| Symbol  Code Name ... Specifications _Description
C1 Capacitor elctrolytic CE04C1E101A 100uF 25V
C2 Capacitor ceramic CK924C1H104Z 0.14F 50V
C3 Capacitor electroytic CEQ4AC1E101A 100uF 25V
C4 - Capacitor ceramic CK924C1H104Z 0.1uF 50V
C5 Capacitor electrolytic CEQ4C1H100A v 10pF 50V
Cé S Capacitor: polyester film ECQM1H224kZ - 0.22uF50V. o
c7 Capagcitor polyester film ECQM1H224kZ . 022uFS50V
cs Capacitor electrolytic - CEO4C1HO10A S quFsoV.
c9 ‘ Capacitor polyester film ECQM1H104kz 0.1uF 50V
Cc10 Capacitor polyester film ECQM1H223kZ 0.022F 50V
cn Not used :
C12 Capacitor ceramic CK924C1H104Z 0.1uF 50V
C13 Capacitor ceramic CK924C1H104Z 0.1uF 50V
Ed Board terminal 24E123879 (22 pins) 2200.0301
E2 Board terminal 24E124005 (4 pins) AK500/4DS
E3 ~oee Terminal +-24E120361 (2 pins) E
E4 : Terminal . " 24E120361
E5 - Terminal 24E120361
E6 , Terminal 124E120361
J1 . Connector : - B10P-VH
J2 Connector B9P-VH
J3 Connector B3P-VH
Q1 IC WPC451C
Q2 Diode 151588
Q3 Diode 151588
4 G MC14046BCP
Qo IC i TC40160BP
Q6 . Diode : RD6.2EB
Q7 : Diode . 151588
Qs : Not used .
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S. CON (cont'd)

8-2

[Symbol Code = Name Speclfications -~ Description
R1 Resistor fixed NAM1/4 223JTP 22kQ2 1/4W
R2 Resistor fixed NAM1/4 470JTP 47Q 1/4W
R3 Resistor fixed NAM1/4 102JTP 1kQ 1/4W
" R4 Resistor fixed NAM1/4 105JTP 1MQ 1/4W
R5 ReS|stor flxed NAM1/4 224JTP 220kQ 1/4W
R o NAMYAfO3JTP 10k 1/4W
, Resustorﬁflxed' NAM1/4 105J] . INQ VAW
- - . NAM1/4 1050TP oIMQtawWw
, Res:_stor fixed . NAM1/4102JTP - 1kQ 1AW
~ Resistor fixed  NAM1/4 202JTP 2k 1/4W
Resistor fixed NAM1/4 103JTP 10kQ 1/4W
Resistor fixed NAM1/4 223JTP 22kQ) 1/4W
Resistor fixed NAM1/4 104JTP 100kS2 1/4W
Resistor fixed NAM1/4 102JTP 1kQ 1/4W
Resistor fixed NAM1/4 104JTP » 100k 1/4W
. Resistor fixed  NAMY/4223JTP. L 2KQ AW
Resistor fixed  NAM1/4 104JTP 100k 1/4W
Resistor fixed - NAM1/4222JTP 22kQ 1AW
_Resistor fixed . NAM1/4. 102JTP 1K 1/4W
 Resistor fixed - NAM1/4 102JTP KQ W
Resistor fixed NAM1/4 102JTP 1kQ 1/4W
(3) TR unlt (10kW) (229U23296D)
| Symbol Code _Name . Specifications Descripion
C1 Capacitor polyester ECQM1H104KZ 0.1uF 24V
Q1 Diode HVR-3H2
Q2 Diode HVR-3H2
R1 Resistor ERF-10HMJ470 47Q10w
T Transformer pulse 247122098 v
Ut ~ LOGIFAMP - 239U52512 [See8.1.1 item (4)]
U2 t’Moo(mkW) ””” :  239U52236B [See8.1.1 item (5)]
U3 _MIC e NJTI946 o
U4  Circulator ~ FCXe8
“US ~ Limiter e - NJS6930
V2 Magnetron 10 kW MSF1425B
W3 Hamess FEM 24J123878
(4) LOG IF AMP (239U52512)
| Symbol  Code Name  Specifications Descripion |
C1 Capacitor electrolyt»c CEO4C1E101A 100uF 25V
C2 Capacitor electrolytic CE04C1E101A 100pF 25V
C3 Capacitor electrolytic CE04C1E101A 100uF 25V
C4 Capacitor electrolytic CEO4C1E101A 100pF 25V
C5 Capacitor GR40W5R103K50V 0.01uF 50V
ce . Capacitor - - - GR4OCH471J50V 470pF 50V ..
cr - Capacitor GR40W5R103K50V 0.01uF 50V
c8 Capacitor - - GR40CJ030C50V : 3pF 50V
cs . Capacitor GR40W5R103K50V 0.014F 50V
Ci0 . Capacitor GR4OWSR103K50V 0.01uF 50V
C11 Capacitor GR40CH150J50V 15pF 50V
C12 Capacitor GR40CH150J50V 15pF 50V
C13t0 C33 Capacitor GR40W5R103K50V 0.01uF 50V
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LOG IF AMP (contd) _

[ Symbol Code  Name ~Specifications .~ .~ Description o
C34 Not used
C35 Capacitor electrolytic CEQ4C1E101A 100uF 25V
C361t0 C52 Capacitor GR40W5R103K50V 0.01uF 50V
C53 Capacitor GR40CH470J50V 47pF 50V
C54 Capacitor GR40CJ030C50V 3pF 50V
CBB v Sia Capacitor o e :GRAOWBR103KEQV i 1o s
ce Capacitor _GR40CJ030C50V
C57 Notused
C58 Capacitor - GRA40CH150J50V
cse -~ Capacitor - GR40CH150J50V
0 : o Not used: '
C61to C67 Capacitor GR40W5R103K50V 0.01uF 50V
ceés Not used
ce9 Capacitor GR40CH470J50V 47pF 50V
C70 Capacitor GR40W5R103K50V 0.01uF 50V
o . Capacitor  GRAOWSR103K50V 001pF 50V
c72.. - Notused . - aeae s -
c73 o Capacitor GR40WS5R103K50V : 0.01uF50V
C74 e Capacitor GR40CH470J50V 47pF 50V
C75 Capacitor GR40CH150J50V “15pF 50V
C76 Capacitor GR40W5R103K50V 0.01pF 50V
c77 Capacitor GR40W5R103K50V 0.01uF 50V
C78 Not used
c79 Capacitor GR40W5R103K50V 0.01uF 50V
E1 Board terminal 24E120361
i s Conneclor B1OPS-VH. .-
J31t0J6 ' - Connector B2P-SHF-1AA v ' . S
Litol9 dnductor coil MLF3216DR6BK . oo oo 0.68uH
110 o Inductor coit -~ MLF3216A4R7K . ATuH
L11 ’ " Not used
L12 Inductor coil MLF3216A4R7K 4. 7uH
L13 Not used
Q1 ' IC regulator nPC14305H 5v
Q2 IC regulator uPC14308H 8V
Qo Diode = - 155123
Q6 - Transistor .25C3429
Q7 - - Transistor 25A1226
Q8 L ‘ Transistor 25C3124
Q9 ' Transistor 25C3124
Q10 Transistor 25C3124
Q1 Transistor 25A1226
Q12 Transistor 25C3124
Q13 Transistor 25C3124
Q4 .o Transistor 25C3124
Q5 Transistor 2SA1226
Qe . Transistor 25C3124
Q7 L - Transistor . 25C3124
Qe - Transistor - 25C3124
Q19 ' " Transistor 2S5A1226
Q20 Transistor 25C3124
Q21 Transistor 25C3124
Q22 Transistor 25C3124
Q23 Transistor 25A1226
Q24 - Transistor 25C3124
Q25 L Transistor 25C3124
Q6 i Transistor - 25C3124
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LOG IF AMP (cont'd)

| Symbol Name  (Specificaions @~ Descripion |
Transistor 2SA1226
Transistor _ 25C3124
Transistor 25C3124
Transistor 25C3124

_ Transistor . 2’M226 B
Transistor . oscat4
Transistor ~ =~ 25C31{24

~Transistor 25C3124

Transistor . 2SA1226

Diode 188123

Transistor 25C3124

Not used

Transistor 2S5A1226

Diode 185123

Transistor v - 28C2859 e
Transistor _2SA1182

Transistor . 25C3124
- Neiusd o
. Transistor . 2SA1226

Transistor 2SC3124

Transistor 25C3124

Not used

Transistor 2SA1226

Transistor 25C2859

FET 25K209GR

'Resustor vanable RJES 100kQ v - 100kQ

..... e RJSS soom : soom o

- o RJGSS00kQ. - 500k
'”'*"Resnstor o RM73B2B'102JDTP 1kQ o

Resistor -+ “RM73B2B 103JDTP - - 10kQ

Resistor RM73B2B 101JDTP 100Q

Resistor RM73B28B 221JDTP 220Q

Resistor RM73B2B 221JDTP 220Q

Resistor RM7382B 331JDTP 330Q

Resistor RM73B2B 103JDTP 10kQ

Resistor . RM73B2B472J0TP 4.7kQ

~ RM73B2B103J0TP 0kQ ¢
_RM73B2B222)DTP. 22kQ
o  Rm73B2B2219DTP. . 220Q

_ Resistor . RM73B2B102JDTP 1kQ

Resistor
Hesxstor.‘

Resistor RM73B2B 332JDTP 3.3kQ
Resistor RM73B2B 332JDTP 3.3kQ
Resistor RM73B2B 331JDTP 330Q
Resistor RM73828B 222JDTP 2.2kQ

RM73B2B 332JDTP 3.3kQ2

Resistor
tor  RM73B2B10200TP 1kQ

_ RM73B2B 221/DTP - 220Q
RM73B28 102JDTP 1k

. Resstor . RW73B2833J0TP  33Q
_Resistr .~ RM73B2B332JDTP . 33k0

Resistor RM73B2B 331JDTP 330Q
Resistor RM73B82B 222JDTP 2.2kQ
Resistor RM73B2B 332JDTP 3.3kQ
Resistor RM73B28B 102JDTP. . 1kQ
Resistor .. RM73B2B221JDTP - = - 220Q
~ Resistor - RM73B2B102JDTP 1kQ
Resistor ~ RM73B2B332DTP 3.3kQ
’;Resnstor ... PRM7B2B332JDTP 33kQ
Resistor " RM73B2B331JDTP 330Q
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LOG IF AMP (contd)

[Symbol  Code =~ Name  Specificaions ~ ~ Descripion @
R35 Resistor RM73B2B 222JDTP 2.2kQ
R36 Resistor RM73B2B 332JDTP 3.3kQ
R37 Resistor RM73B2B 102JDTP 1kQ
R38 Resistor RM73B2B 221JDTP 220Q
R39 Resistor RM73B2B 102JDTP

R0 Resisr  RM73B2B332J0TP

R4t Resistor ~ RM73B2B 332JDTP

‘R42 Resistor - RM73B2B 331JDTP

R43 .- ~Resistor. - RM73B2B 222JDTP.... :

R#4 . . Resistor . RM73B2B3320DTP

R45 - Resistor ‘RM73B2B 102JDTP

R46 Resistor RM73B2B 221JDTP

R47 Resistor RM73B2B 102JDTP

R48 Resistor RM73B2B 102JDTP

R49 Resistor RM73B2B 332JDTP

R50 : e Resistor _ RM73B2B 332JDTP L ki(e
R51 . Resistor : RM73B2B 331JDTP ko
R52.: Resistor RM7382B 222JDTP Lo K s
‘RB3. Resistor = = RM73B2B332)DTP.. ~ 33kQ
R54 o -Resistor o ~RM73B2B 1020DTP = = 1kQ
R55 Resistor - RM73B2B 221JDTP 220Q
R56 Resistor RM73B2B 102JDTP 1kQ

R57 Resistor RM73B28B 332JDTP 3.3kQ

R58 Resistor RM73B2B 332JDTP 3.3kQ

R59 Resistor RM73B2B 331JDTP 330Q

R60 - . Resistor RM73B2B 222JDTP 2.2k

Re1 S Resistor L RM73B2B 332JDTP - 33kQ
Re2 . Resistor ... RM73B2B 102JDTP fn A
‘R63" e o ‘Resistor -~~~ RM73B2B 2214DTP . - 220Q0
‘R4 L . Resistor - - RM73B2B102JDTP 1kQ
R65 Resistor RM73B2B 332JDTP 3.3kQ

R66 Resistor RM73B2B 332JDTP 3.3kQ

R67 Resistor RM73B28B 331JDTP 330Q

R68 Resistor RM73B2B 222JDTP 2.2kQ)

R69 Resistor RM73B2B 472JDTP 4.7kQ

R70 . : Resistor RM73B2B 102JDTP e 1kQ

R71 o Resistor =~ . RM73B2B 221JDTP 220Q
~R72 o Resistor o RM73B2B 102JDTP 1kQ
R73 v Resistor . RM7382B 102JDTP 1KQ
“R74 : Resistor . 'RM73B2B 470JDTP _ 47Q
R75 Resistor RM73B2B 101JDTP 100Q

R76 Resistor RM73B2B 102JDTP 1kQ

R77 Resistor RM73B2B 102JDTP 1kQ

R78 Resistor RM73B2B 100JDTP 10Q

R79 Resistor RM73B2B 102JDTP 1kQ2

R8O L Resistor RM73B2B 103JDTP ok
_R8i o Resistor ' ~ RM73B2B 101JDTP o 100Q
R82 o Not used ‘ ’ :

R83 Resistor RM73B2B 472JDTP 2 4.7KQ
R84 Notused

R85 Not used

R86 Not used

R87 Resistor RM73B2B 472JDTP 4.7kQ

R88 L Resistor ___RMm73B2B 102JDTP Ik
R8g . Resisor  RM73B2B2220TP 22KQ
R0 ' Re”sist"or'v o ' RM73B2B1000DTP - {0Q
R91 : ~Notused - - » = o

R92 Resistor - RM73B2B 101JDTP 1000

MD-3210/3220 Service Manual-02 8-5



LOG IF AMP (cont'd)

[Symbol Code = Name - Specifications Description
R93 Resistor RM73B2B 222JDTP 2.2kQ
R94 Resistor RM73B2B 100JDTP 10Q
R95 Resistor RM73B2B 102JDTP 1kQ

Resistor RM73B2B 470JDTP 47Q
_ Resistor RM73B28 102JDTP
~ Res ~ RM7aB2Bi03OTP

~ 'RM73B2B1050DTP

- RM73B2B 105JDTP .
RM73B2B 102JDTP

'RM73B2B 332JDTP

' Transformer

10K-E0602
Transformer 10K-E0602

(5) MOD (10kW) (239U52236)

- Symbol L Name Specifications Description
Capacrtor electrolytrc CE04C1H100A 10uF 50V
Capacitor electrolytic CE04C1H100A 10uF 50V
Capacitor electrolytic CEQ4C1H100A 10uF 50V
Cap. metalized film MD22G 104K 0.1uF 400V
Capacitor mylar ECQM1H104KZ 0.1uF 50V

. Capacitor ceramic .CC450H1H101JY 100pF 50V

- Capacitor electrolytic  CEO04C1H100A 10uF 50V
- Capacitor electrolytic ~~ CE04C1H100A 10uF 50V
. Cap. PHMs3D333D ~ 33000pF 1.2kV
o Cap.r film PHMs3D333JD° 33000pF 1.2kV
Cap. metalized film PHMs3D333JD 33000pF 1.2kV
Cap. metalized film PHMs3D333JD 33000pF 1.2kV
Cap. metalized film PHMs3D3334D 33000pF 1.2kV
Cap. metalized film PHMs3D333JD 33000pF 1.2kV
Cap. metalized film PHMs3D333JD 33000pF 1.2kv
Cap. metalized film _PHMs3D333JD 33000pF 1.2kV
Capacitor electrolytic - CE04C1HO10A 1uF 50V
- Capacitor mylar .. ECQM1H103KZ “0.01uF 50V
. Capacitor mylar - ECOMIH104KZ 0.1pF 50V

‘Capacitor electrolytic CE04C1HO10A = 11F 50V
Terminal 24E121330
Terminal 24E121330
Terminal 24E121330
Terminal 24E121330
Terminal 24E120361

_ Terminal . 24E120361

. Teminal © 24E120361
“Relay MR-71C-12 .
_Relay o MR-71A-12.

- Relay S MR-71A-12
inductor LF8-220K 22mH
Coil PFN AMC1175
Coil PFN AMC117-5
Coil PFN AMC117-5
Coil PEN _AMCHT5.

IPFN AMC117-5

- AMC117-5

, _ AMC1175
.- Coilchoke -~ = ' 2421115498
.= Coil choke 2421115498
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MOD (10kW) (cont'd)

| Symbol  Code Name Specifications Description
J1 Connector B9PS-VH

J2 Connector B2PS-VH

Q1 Diode 151588

Q2 Diode 151588

@ Diode 151588

el _ Transistor 2SA1020

Q8 , Diode ~ RD39EB

Q 'Diode SM-1540

e Diode 151588

Q9 SCR SHisJ12U

Q10 Diode RM4C

an Diode 151588

Q12 Diode SM-15-10

Rt __ Resistor fixed NAM1/4680JTP 68Q2 1/4W
“R2 - Resistor fixed ~ NAM1/4680JTP 68Q 1/4W
R3 Resistor fixed NAM1/4 680JTP R
R4 Resistor fixed NAM1/4 221JTP - 20Q14W
RS ~ Resistor fixed . NAM1/4 470JTP 47Q 1/4W

_Ré Resistor fixed NAM1/4 101JTP - 100Q 1/4W

R7 Resistor fixed NAM1/4 221JTP 220Q2 1/4W

R8 Resistor fixed NAM1/4 100JTP 10Q 1/4W

R9 Resistor fixed NAM1/4 100JTP 10Q 1/4W

R10 Resistor fixed NAM1/4 220JTP 22Q 1/4W

R11 Resistor fixed NAM1/4 102JTP 1kQ 14W

Ri2 Resistor fixed NAM1/4 103JTP 10kQ 1/4W.

R13 Resistor fixed ERF-2SK1R0 1w
Ri4. ~ Resistor fixed NAM1/4 100JTP 10Q1/4W
T Coil charging choke 241122100 02H

T2 Coil choke SUgVv-10005 0.5mH
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8.1.2 Antenna unit MRT-134 (25kW)

(1) Antenna housmg

| Symbol = Code ~ Name = “Specifications . Description ]
C1 Capacitor polyester ECQM1H104KZ 0.1uF 50V
G1 Motor with pinion 23G53203 24V 15W
J1 Connector VHR-10N (included in W1)

J2 Connector VHR-10N {included in W1)
J3 N Connector VHR-ON (included in W2)
. Connector - VHR-N (mcluded in we)
. Notused b i
- Connector . --f'-v_;?,\,IHR-aN (mcluded inwa)
 Photo- mterrupter . GPIL03 -
. Switch lead et 24J123749 FRS-901-3
S. CON 239052352 [See8.1.1item (2)]
TR unit (25kW) 229U26008B [See 8. 1.2item (3)]
Hamess IF 24J124056(with J1 and J 2)
Hamess MOD 24J124058(with J3 and J 4)
Hamess SHF

(2) S. CON (239U52352) [See 8.1.1 item (4)]

(3) TR unit (25kW) (229U25361) ‘

[Symbol Code  Name Specifications Description
C1 Capacitor polyester ECQM1H104KZ 0.1uF24 VvV
J5 Connector VHR-4N
J6 Not used
J7 Connector VHR-3N
0 ... Connector VHR-2N
L E 2 Cail chargmgchoke 247127876
Qt » v Dioder . HVR-1X-40B -

Q ~ Diode - HVR-1X-40B -
Rt ... ... Resistor - ERF-10HMJ470 47Q 10w
T L - Transformer pulse - 247127875 :
U1 LOG IF AMP 239U52512 [See8.1. titem (4)]
U2 MOD (25kW) 229U25361 [See8.1.2item (5)]
u3 MIC S-RX34
U4 Circulator FCX68
. Limiter o SLx17
. Magnetron (25kW)  E-3564,A
" Hamess FEM
o ,Fan 'FBK-08A12H

(4) LOG IF AMP (239U52512) [ See 8. 1.1 item (4) ]

(5) MOD (25kWL(229U26008B)

[Symbol Code  Name Specifications Description
C1 Capacltor electrolytic CE04C1H100A 10uF 50V
107 Capacitor electrolytic CE04C1H100A 10pF 50V
C3 Capacitor electrolytic CEQ4C1H100A 10uF 50V
C4 Not used
C5 Capacitor mylar ECQM1H104KZ 0.1uF 50V
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MOD (25kW) (cont'd)

| Symbol Code Name v Specifications Descripton
Cé Capacitor ceramic CC45CH1IH101JY 100pF 50V

c7 Capacitor electrolytic CEQ4C1H100A 10uLF 50V

c8 Capacitor electrolytic CE04C1H100A 10pF 50V

C9 Capacitor metalized film PHM3A473J 0.047uF 1.0kV

C10 . Capacitor metalized film PHM3A333J _0.033uF 1.0kV
ctr. .. Capacitor mefalizedfilm - PHM3A473) _ 0047uF10kV
ct2 Capacitor mefalized fiim  PHM3A333J ’ .033uF 1.0kV
c13 L Capacitor metalized film PHM3A473) ~ 0.047uF 1.0kV
ci4 Capacitor metalized film PHM3A3334 0.033pF 1.0kV
aly Capacitor: metalized film = PHM3A473J 0.047uF 1.0kV
C16 Capacitor metalized film PHM3A333J 0.033uF 1.0kV

C17 Capacitor metalized film PHM3A473J 0.047uF 1.0kV

Cc18 Capacitor metalized film PHM3A333J 0.03314F 1.0kV

C19 Capacitor metalized film PHM3A473J 0.047uF 1.0kV

C20 _Capacitor metalized film PHM3A473J 0.047uF 1.0kV
C21 o ' Capacitor metalized film PHM3A473J - 0.047pFi10kv . -
C22 ‘Capacitor metalized film - PHM3A473J o 0.047uF1.0kv
€23 . ' Capacitor electrolytic “CEO4CIE101A . 100uF 25V
C24 Capacitor mylar ECQM1H103KZ - 0.01uF 50V
C25 Capacitor mylar ECQM1H104KZ 0.1uF 50V

C26 Capacitor electrolytic CE04C1HO10A 1uF 50V

ce7 Capacitor electrolytic KME400VvB22 22uF 400V

C28 Capacitor electrolytic KME400VB22 221uF 400V

C29 Capacitor ceramic CK924C1H1042 0.1uF 50V

E1 Terminal 24E121330

E2. Terminal 24E121330

=g ’ Terminal 24E121330

E4. - - Terminal 24E121330

ES . Terminal 24E120361

E6 . = Terminal 24E120361

E7 Terminal 24E120361

E8 Terminal 24E120361

E9 Terminal 24E120361

K1 Relay MR-71C-12

K2 Relay MR-71A-12

K3 S Relay : MR-71A-12 . 5
g Coil choke LF8-220K - o 2mH
L o Inductor i AMC117-2 (24L130252)
13 o Inductor AMC117-2 (241.130252)-

14 - - Inductor AMC117-3 (24L131245)

L6 Inductor AMC117-2 (24L130252)

L7 inductor AMC117-2 (24L130252)

L8 Not used

L9 Coil choke H5B2T7-14-3.5E (242L115498)

L10 Coil choke H5B2T7-14-3.5E (242L.115498)

L1 Coil “choke -MB12X8X4.5-3T (241.132453)

L2 Coil choke MB12X8X4.5-3T (241.132453)

L3 | Coil choke “SU9V-10005 _
-4 % Connector , B9PS-VH .

2 ' Connector B2P-VH

J3 Connector B3PS-VH

J4 Connector B2PS-VH

J5 Connector B2P-VH

Q1 Diode 151588

Q2 v Diode 181588

Q3 : -~ Diode 151588

Q4 _ : Transistor 25A1020
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MOD (25kW) (cont'd)

 Ca _Specifications =~ - Description
Q5 Transistor 25C2901
Diode RD3.9EB
Diode SM-1.5-10
Diode SM-15-10
~ SCR SH16J12U
SR SHIBROS o e e
- Diode RMC
'Duode ~ SM-1510
151588
..2sC1815 -
Resustor flxed NAM1/4 220JTP 22Q 1/4W
Resistor fixed NAM1/4 220JTP 22Q2 1/4W
Resistor fixed NAM1/4 220JTP 22Q 1/4W
Resistor fixed NAM1/4 221JTP 220Q 1/4W
Resistor fixed NAM1/4 470JTP 47Q 1/4W
 Resistor fixed . NAM1/4 101JTP , - 100Q14W
Resistor fixed ~NAMig224yTP - 220Q1/4W
~ PResistor fixed NAM1/4 100JTP 10Q 1/4W
- Resistor fixed NAM1/4 220JTP . 2Q1/4W .
“Resistor fixed NAM1/4 220TP 22Q 1/4W.
Resistor fixed NAM1/4 220JTP 22Q 1/4W
Resistor fixed NAM1/4 220JTP 22Q 1/4W
Resistor fixed NAM1/4 102JTP 1kQ 1/4W
Resistor fixed NAM1/4 103JTP 10kQ 1/4W
Resistor fixed ERF-2SKOR5 0.5Q 2w
“Resistor fixed - NAM1/4 221JTP 220Q1/4W
 Resistor fixed NAM1/4 105JTP IMQ 1AW
~ Resistor fixed _NAM1/4 105JTP. IMQ 14W
Resistor fixed NAM1/4 105JTP 1M 1/4W
Resistor fixed NAM1/4 105JTP. IMQ 1/4W
Resistor fixed NAM1/4 105JTP 1IMQ 1/4W
Resistor fixed NAM1/4 105JTP 1IMQ 1/4W
Resistor fixed NAM1/4 105JTP 1MQ 1/4W
Resistor fixed NAM1/4 105JTP 1IMQ 1/4W
Resistor fixed NAM1/4 105JTP 1MQ 1/4W
Resistor fixed NAM1/4 100JTP 10Q 1/4W
Resistor fixed ERF-52XK220 o 22Q5W
Resistor fixed  NAM1/4 334JTP . 330k 1/4W
Resistor fixed ‘NAM{/4 334JTP J30kQ 1/4W
Resistor metal film RS1FB560Q - 560Q14W
Resistor nfixed NAM1/4 103JTP 10k 1/4W

8-10
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8.1.3 Display unit MRD-62/MRD-68
(1) LINE FILTER (MD-3210-6100M1)

| Symbol . Code ‘Name ~ Specifications . Description
C1 51416710 Capacitor electrolytlc ECEA1HN101S 100pF 50V
c2 52629511 Capacitor polyester ECQE1105JN 1uF 100V
C3 52629511 Capacitor polyester ECQE1105JN 1uF 100V
52629511 Capacitor polyester ECQE1105JN 1uF 100V
51416710 v Capacntor electrolytuc ECEATHN101S _100uF S0V
52629511 . ECQET1105JN . e o
. 52629511 . ECQE1105)N
52629511 . ECQE1105)N
57272503 ,Tab faston : - 170267:1
57272503 Tab faston 1702671
56322181 Coil choke SC-20-100
Connector HS21R-3
(2) POWER SUPPLY (MD-3210-6000M2/M3)
|Symbol Code @ Name = = ~ Specifications  Descripion
C1 51286810 Capacitor electrolytic ECEA1THFS102 1000uF 50V
C2 51286810 Capacitor electrolytic ECEA1HFS102 1000pF 50V
C3 51286810 Capacitor electrolytic ECEA1HFS102 1000uF 50V
C4 51286810 Capacitor electrolytic ECEATHFS102 1000F 50V
C5 51286810 Capacitor electrolytic ECEA1HFS102 1000pF 50V
C6 52628422 Capacitor polyester 'ECQE1224IN 0.22uF 100V
C7 52628422 - Capacitor polyester ECQE1224JN oezuF 00V
Cc8 52580210 Capacitor. mylar . ECQBtH102JZ - -
€9 51440510 Capacitor electrolytic . ECEATHGEO1O =~ =
C10 52259410 Capacitor ceramic RPE132F 104250 . :
C11 51438733 Capacitor electrolytic ECEA1CGE331 330uF 16V
C12 52259410 Capacitor ceramic D55Y5V1H104Z51 0.1uF 50V
C13 51438733 Capacitor electrolytic ECEA1CGE331 330uF 16V
C14 51440610 Capacitor electrolytic ECEATHGE100 10uF 50V
Ci15 52580310 Capacitor mylar ECQB1H103JZ 0.01pF 50V
C16 52266068 Capacitor ceramic ECCF1H680JC5 . BBpFBOV..
Ci17 52259410 Capacitor ceramic RPE132F104250 il 0 JUF 50V
C18 51418810 Capacitor electrolytic ECEA1EFS102 i 1000p.F 25V
€19 51418710 - Capacitor electrolytic ECEAIEFS101 . 100uF 25V o
C20 51418810 - Capacitor electrolytic ECEA1EFS102 1000pF 25V
c21 51418710 Capacitor electrolytic ECEA1EFS101 100pF 25V
c22 52259410 Capacitor ceramic RPE132F104Z50 0.1uF 50V
c23 52259410 Capacitor ceramic RPE132F104Z50 0.1uF 50V
C24 51418710 Capacitor electrolytic ECEATEFS1OM 100uF 25V
c5 51418710 Capacitor electrolytic ECEA1EFS101 100pF 25V
€26 51471710 ~ Capacitor electroiytic - ECEA2CG101S . 100pFteOV
ce7 51471710 Capacitor electrolytic. ECEA2CG101S 100pF 160V - ¢
Ce8 . 52662410 Capacitor polyester - ECQE2104JF - 0.1uF 250V
- C29 52259410 Capacitor ceramic -~ RPE132F 104250 0.1uF 50V,
C30 . 51470647 Capacitor electrolytic ECEA2AGE470 47uF 100V
C31 52628410 Capacitor polyester ECQE1104JN 0.1uF 100V
C32 52259410 Capacitor ceramic RPE132F104Z50 0.1uF 50V
C33 51473647 Capacitor electrolytic ECEA2EG470S 47uF 250V
C34 52662410 Capacitor polyester ECQE2104JF 0.1uF 250V
C35 51473647 Capacitor electrolytic ECEA2EG470S 47uF 250V
C36 - 52662410 Capacitor polyester - ECQE2104JF 0.auF2s0v .
c37 51286810 _ Capacitor electrolytic ECEAfHFS102 - 100uFs0V
C38 51286810 ~Capacitor electrolytlc - ECEA1HFS102 - """1‘00'|i'F 5v.
C33 . 52259410 . Capacitor ceramic _RPE132F104250 o 0dpFROV
C40 51437747 Capacitor electrolytic ECEA1AGE471 : 470|,LF10V e
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POWER SUPPLY (cont'd)

| Symbol Code Name : Specifications = Description
C41 51440610 Capacutor electrolytlc ECEATHGE100 10uF 50V
C42 52580310 Capacitor mylar ECQB1H103JZ 0.01uF 50V
C43 52580310 Capacitor mylar ECQB1H103JZ 0.01uF 50V
C44 52628410 Capacitor polyester ECQE1104JN 0.1uF 100V
C45 52628410 Capacitor polyester ~ ECQE1104JN

Ca6 51440847
. 52050410

50311510

50311510

50312103
50312103
50312103
50312102

50312102

50312102

50312103
50312103
50312103
50312103
50312103

9 50312103
- 50311184
,_'-i_j50312102.:

50325037
50310762
50325262
50310762

50310782
50312102
50312102

50325214
50310762

50812102
50312102
50324045
57272503
57272503
57021108

57021108
57021108

- 57021108

50310762
30312102

50310762

| 57021108
57021108

50312103

50312108
50312103

, :""50310762' o

50325293

““Terminal
o ,Ter'min’al‘
- Temminal

- Terminal

‘Capacitor electrolytic
S "Capacutor ceramic
Diode L

Tab faston
Tab faston
Terminal

Terminal

. P43

ECEATHGE470

RPE132F104250
SB50-18 with B-17 bush .
Tswowmmsﬂmm

~ ESAD9203 -

10DF8
10DF8
10DF8
10DF8
11DF4

~ 10DF8
_ DSATE

11DF4

11DF4
RD9.1EB2 .
1S2076A
RD3.9EB2
152076A
RD30EB2
152076A
152076A
11DF4-.
11DF4.
1S2076A =
HZ5C1. 0
RD36FB2

RD15EB2

182076A

152076A

11DF4

. 11DF4
. 11DF4

1S2076A

. 1S2076A

11DF4

11DF4

HZ5C

170267-1
170267-1

P436
P43
P436

P-436
P-436

0.1uF 100V
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POWER SUPPLY (contd)

[Symboi  Code ~ Name Specifications ~ Description
E9 57272732 Tab faston 61907-1
E10 57272732 Tab faston 61907-1
Et1 57272732 Tab faston 61907-1
E12 57272732 Tab faston 61907-1
Fuse holder F6 sees MD-3210-6000M2
s Fuse CFTI42,1A 0 weMD-3210-6000M2
- b0961519 IC requlator HA17812P ...
50989910  Creguiator Sl35RV
50903001  IC :  MST494P. .
- 50974512 1C reguilator {PCTONI2H: - i e
- 50914013 IC regulator uPC317H
57221850 Connector HiF3BA-50PA-2.54DSA
57267004 Connector 5045-04A
57231304 Connector B4P-VH
57231309 Connector B9P-VH
57231304 - Connector ‘BpPVH
57231310 - Connector- B1OP-VH -
-.57231208 - Connector B8P-SHF-1AA
57231207 " Connector B7P-SHF-1AA
57231302 - Connector B82P-VH v
57231202 Connector B2P-SHF-1AA
57988005 Relay G2R-1117P-V-RP-US-12V
57988030 Relay G5R-2234P-KW-12V
57988005 Relay G2R-1117P-V-RP-US-12V
57988005 Relay GR-1117P-V-RP-US-12V
56317162 - ..Coil choke . KCL162 1.5A 800uH
. .5B317165 Coil choke KCL-165 = . 03A2.2mH
S Be3ITI6T ~-Coil choke KCL-161 0 3A300pH
- bB317166 Coil choke - KCL-166: = =i . 4A800uH
56317163 Coil choke KCL-163 4A 50uH
56317164 - Coil choke KCL-164 0.33A 100mH
56317160 Coil choke KCL-160 0.16A 100mH
56317160 Coil choke KCL-160+++» MD-3210-6000M2 0.16A 100mH
56317160 Coit choke KCL-160seee MD-3210-6000M2 0.16A 100mH
Coil choke KCL-167 0.167A 100mH
Coil choke KCL-167 . 0.167A100mH =~ =
: . Coil choke KCL-167 0.167A100mH
50105909 FET IRFP150
50105909 FET IRFP150
50105909 FET IRFP150
50105909 FET IRFP150
50103362 Transistor 2SC1815Y
50103362 Transistor 25C1815Y
50101220 Transistor 2SA1015Y
50105909 Transistor 25A1015Y
-50103362 Transistor 25C1815Y
50101220 _ Transistor 2SA1015Y
50104130 _Transistor =~ -~ 250882Q
50102067 - Transistor . 2SB772Q
50104130 ~Transistor. 25D882Q
50102067 Transistor 25B772Q
50101220 Transistor 2SA1015Y
50101220 Transistor 2SA1015Y
50103362 Transistor 2SC1815Y
50101220 Transistor 2SA1015Y
50101220 Transistor 2SA1015Y
50103362 Transistor 125C1815Y i :
50102122 Transistor 2581022 o - L

MD-3210/3220 Service Manuai-02



P. C. Board assembly MD-3210- 6000M2/M3 POWER SUPPLY (cont'd)

.....

o Resistor f_l_x__ed o
. Resistor fixed

. ERG2SJI02
ERG2SJ511
_ ERX2SG6R8
. ERX2SG6RS

_Name _ Specifications - - Description:
50101220 Translstor 2SA1015Y
50103362 Transistor 28C1815Y
50102067 Transistor 25B772Q
50102067 Transistor 2SB772Q
50102067 Translstorw ) o 2587720
e PCE17
PC8i7 o
'03P2M“.:; . e
- 2SB772Q
- ; PC817.
50101220 Transistor 2SA1015Y
50101220 Transistor 2SA1015Y
50103508 Transistor 25C3571K
54032222 Resistor fixed R20FC02J220 22Q 1/5W
v 54032222 Resistor fixed R20FC02J220 o 2Q 1/5W
o » , : v  ERG2SHO2 haow
Resistor fixed ERG2SJ102
. Resistor fixed - R20OFCO2J220 2
~ Resistor fixed - . R20FC02J220 -+ - “,_,_229115W G
- 5403 . Pesistor fixed R20FC02J103 - 10kQ 1/5W.
54032547 Resistor fixed R20FC02J473 47kQ 1/5W
54032510 Resistor fixed R20FC02J103 10kQ2 1/5W
54032510 Resistor fixed R20FC02J103 10kQ 1/5W
54032347 Resistor fixed R20FC02J471 470Q 1/5W
54032347‘ Resistor fixed R20FC02J471 470(2 1/5W
- R { . RooFC02J100 10Q15W
. R20FC02J103 . /
_ . R20FC024473 _47kS2 115W ;
Resistor fixed - R20FC02J473 - ATKQ5W
L  Resistor fixed - R20FC02J104 100k 1/5W
54032410 Resistor fixed R20FC02J102 1kQ 1/5W
54032611 Resistor fixed R20FC02J114 110kQ 1/5W
54032512 Resistor fixed R20FC02J153 15kQ 1/5W
54032410 Resistor fixed R20FC02J102 1kQ 1/5W
54032410 Resistor fixed R20FC02J102 1kQ 1/5W
'R20FC02J332 3.3kQ 1/5W ,
, -  R20FCO2J154 150kQ 1/5W
. Resnstor fixed: . R20FC02J472 4.7kQ 15W
. Resistor fixed - R20FC02J472 o ATRQIBW
54032382 = Resistor fixed ~R20FC02J821 . B20Q2 1/5W
54032510 Resistor fixed R20FC02J103 10kQ 1/5W
54032510 Resistor fixed R20FC02J103 10kQ 1/5W
54032547 Resistor fixed R20FC02J473 47kQ 1/5W
54032527 Resistor fixed R20FC02J273 27kQ 1/5W
' Resistor fixed R20FC02J101 100Q 1/5W v
Resistor fixed - - R20FC02J222 ' ;-2__2_kQ1/5Wf =
Resistor fixed ~ R20FCO2)682 - BBKQIBW
sistor fixi . R20FCO2J103 . 10kQ 15W
. R20FCO2J224 200kQ1BW
v ' Resrstor fixed ' ‘:»[R20F002J471 S 470 1BW :
54032510 Resistor fixed R20FC02J103 10kQ 1/5W
54032410 Resistor fixed R20FC02J102 1kQ 1/5W
54032512 Resistor fixed R20FC02J123 12kQ2 1/5W
54032422 Resistor fixed R20FC02J222 2.2kQ 1/5W
54032468 v ,Resnstor fixed R20FCQ2J682 o

68kQ1BW
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POWER SUPPLY (cont'd)

{Symbol Code = Name - Speclfications -~
R47 54444410 Resistor fixed ERG1SJ102
R48 54444551 Resistor fixed ERG1SJ513
R49 54444551 Resistor fixed ERG18J513 51kQ 1W
R50 54032610 Resistor fixed R20FC02J104 100kQ2 1/5W
54032447 Resistor fixed R20FC02J472 4.7kQ 1/5W
54032415  Resistor fixed R20FC02J152 5kQ 15W
54032422 Resistor fixed - R20FC02J222
54444551 ~ Resistor fixed - - ERG1SJ513
/54445415 ‘Resistor fixed - ERG2SJ152 - :

- 54445551  Resistor fixed ERG2SJ513 51k£2 2W
54445551 Resistor fixed ERG2SJ513 51kQ 2w
54032410 Resistor fixed R20FC02J102 1kQ 1/5W
54857133 Resistor fixed ERF5AK3R3 3.3Q5W
54032447 Resistor fixed R20FC02J472 4.7k 1/5W
54032310 Resnstor fixed R20FC02J101 100€2 1/5W

- 54032368 R20FCO2J681 L oeBOQ1BW
5403 . Resistc R20FC02J103 o 1kQIBW
54032422 Resistor fixed R20FC02J222 22kQ1BW.

. 54032322 Resistor fixed R20FC02J221 220Q 1/5W

- 54032422 Resistor fixed R20FCD2J222 2.2kQ 15W
54032422 ‘Resistor fixed R20FCQ2J222 2.2kQ2 1/5W
54032433 Resistor fixed R20FC02J 3.3kQ 1/5W
54032510 Resistor fixed R20FC02J 10kQ2 1/5W
54032422 Resistor fixed R20FC02J 2.2kQ 1/5W
54032510 Resistor fixed R20FC02J 10kQ 1/5W
54032433  Resistor fixed "R20FC02J 3.3kQ 15W
54444233 _ Resistor fixed ERG1SJ330 L B3QIW
54444233 " Resistor fixed ERG1SJ330 3BQIW
54032415 Resistor fixed R20FC02) 1.5kQ 1/5W
54822410 - Resistor fixed ERG5ZXJ102 1kQ5W
Not used
54822410 Resistor fixed ERG5ZXJ102 1kQ 5W
54822410 Resistor fixed ERG5ZXJ102 1kQ 5W
54032433 Resistor fixed R20FC02J332 3.3kQ2 1/5W
54032433 Resistor fixed R20FC02J332 3.3kQ 1/5W )
- 54032382 Resistor fixed R20FC024821 820Q15W . .
54032322 Resistor fixed R20FC02J221 . 220Q 19W
54445610 _Resistor fixed ERG2SJ104 100k 2W
54032415 - Resistor fixed R20FC02J332 15kQ 1BW

54032415 Resistor fixed R20FC02J332 . 1.5kQ 15W
54032422 Resistor fixed R20FC02J332 2.2kQ2 1/5W
54445447 Resistor fixed ERG2SJ472 4.7kQ 2W
55411173 Resistor variable CT-6P502 5kQ
55411114 Resistor variable CT-6P103 10kQ
55411113 Resistor variable CT-6P102 _1kQ
55411172 ~ Resistor variable CT-6P501 - 500Q

- Transformer KCT-211ese MD-3210—6000M2 G
o - Transformer ~ KCT-228
... 5o Test pin LC-1-S
... 57011111 Test pin. LC-1-S
57011111 Test pin LC-1-S
57011111 Test pin LC-1-S
57011111 Test pin LC-1-S
57011111 Test pin LC-1-S
57011111 Test pin LC-1-S
71901014 -+ Heat:sink OSH-1625-SPL
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(3) LOGIC UPPER (MD-3210-7000M2)

~ Specifications ~ Descripion |
HD74HC174P

HD74HC245P

HD74AC04P

HD74HC244P

HD74HC244P

. HD74HC373P .
. uPD70208GF-10- 339 ~~~~~~~ .
HD74HC373P

HD74HC244P

HD74AC139P

F74F195PC
- HD74ACO0P
. MBB4BA-15LLSK

- HD74AC08P
- F74F195PC
HD74HC155P
4C Socket IC IC30-2806-G4
4C IC ROM KM-736
HD74AC138P
~ HD74HC595P
. HD74HC374P

wmB3TTIP
- TC524256Z-10
~ HD74AC138P
. HD74HC595P
HD74HC191P
TC5242562-10
TC74HC4075AP
HD74HC375P
HD74AC138P o
HD74HCS95P . e
HD74HC191P
- TC524256Z- 1o -
TC524256Z-10
HD74HC373P
HD74HC373P
HD74HC595P
HD74HC158P
HD74HC590P
HD74HC590P
 TC524256Z-10
. HDe3484UPS8
 HD74HCOSP
- HD74HC74P .
HD74AC163P
TC524256Z-10
TC5242562-10
HD74AC74P
 HD74AC04P
~ HD74HC191P
HD74ACO8P
 TC524256Z-10
__HD74AC164P
. HD74AC04P
HD74HCO04P
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LOGIC UPPER (MD 3210-7000M2) (cont'd)

Name = “Specifications = ~ Description”
IC HD74AC11P
IC HD74HC374P
IC HD74HC245P
IC F74F195PC
Ic F74F195PC ‘
e  HD74HC7T4P .
c ~ HD74HCB1P
IC - HD74HC74P
e 'HD74HC191P
. Battery CR2032
Case battery BBH-1
Capacitor electrolytic ECEA1EU101
Capacitor electrolytic ECEA1EU101 100uF 25V
Capacitor electrolytic ECEA1EU101 100uLF 25V
Capacitor electrolytic ECEA1EU101 100pF 25V
_ Capacitor electrolytic ~ ECEA1EU1IO1 100uF 25V
Capacitor electrolytic =~ ECEA1EU101 100uF 25V
Capacitor electrolytic ECEA1 HUD10 TR 50V
- Capacitor electrolytic ECEATEU101 100uF 2%V
.- Capacitor electrolytic ECEATEU101 100pF 25V
C10 Capacitor electrolytic ECEA1EU101 100pF 25V
ci1 Capacitor tantalum CS92N1C4R7M 4.7uF 16V
C12 Capacitor ceramic RPE132F 104250 0.1uF 50V
C13 Capacitor ceramic RPE132F104Z50 0.1uF 50V
Ci4 Capacitor ceramic RPE132F104Z50 0.1uF 50V
Ci5 Capacitor ceramic RPE132F 104250 0.1pF50V
C16 - Capacitor ceramic RPE 132F 104250 0.uF50V
17 - -Capacitor ceramic. =~ RPE 132F 104250 0.1uF 50V
C18 ~ Capacitor ceramic =~ RPE132F104Z50 - 0ApFBOV
-Ci9 Capacitor ceramic RPE132F 104250 0.1uF SOV* i
c20 Capacitor ceramic RPE132F104Z50 0.1tF 50V
c21 Capacitor ceramic RPE132F104Z50 0.1uF 50V
c22 Capacitor ceramic RPE132F104Z50 0.1uF 50V
ca3 Capacitor ceramic RPE132F104Z50 0.1uF 50V
C24 Capacitor ceramic RPE132F104Z50 0.1uF 50V
cs . Capacitor ceramic RPE132F104Z50 0.1pF50v
c% ~ Capacitor ‘ceramic RPE132F104250 0.1uF50V
c7 Capacitor ceramic RPE132F 104250 0.1puF 50V .
cs Capacitor ceramic RPE 132F104Z50 - 0.ApF50V
c29 Capacitor mylar ECQP1H221JZ 1 220pF 50V -
C30 to 080 Capacitor ceramic RPE132F104Z50 0.1uF 50V
D1 Diode 152076A
D2 Diode 152076A
J7001 Connector HIF3BA-60PA-2.54DS
J7002 Connector BS15P-SHF-1AA -
R1 - Resistor fixed - R20FC02J103 L 10KQ1BW
R2 Resistor fixed - R20FC024103 - 10kQ 1/5W
R3 ' Resistor fixed R20FC02J221 . 220Q2 /5!
R : Resistor fixed _R20FC02J221 . :
RS Resistor fixed R20FC02J221 o 220Q155W
RA1 Resistor array IHR-8-103JA 10kQ
RA2 Resistor array IHR-8-103JA 10kQ
RA3 Resistor array IHR-8-103JA 10kQ
RA4 Resistor array IHR-8-103JA 10kQ
RAS __Resistor array IHR-8-103JA 10kQ v
R »':ReSIstor amay IHR-8-103JA A0kQ
“sw2 Switch dip - DSS708
SW3 ~ Switch dip DSS708 v
Y1 ‘Oscillator crystal TCO-707F-20MHz
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(4) LOGIC LOWER (MD-3210-7100M2)
| Symbol Code -
1H
L
M
1P

7 specifications ' Description

HD74HC4051P

TC74HC123AP

TC74HC123AP

UPC78NO5

UPC78N08

o HPCTONOS
| uPC79NOS

HD74HC4053P
LM360N
uPC451C OPAMP
uPC1555C TIMER
F74AC534PC

. HD74HCH4P

_ HD74HCd066P

LM36ON

HD74HC4066P

SN7406N

SN7406N

HD74AC20P

HD74AC20P

F74F64PC

F74F64PC

- TC4049BP

. HD74HCTAP. .

. HD74HC74P .
.. HD74ACOOP . ,

HD74ACO0P

HD74AC10P

HD74AC10P

HD74AC10P

TC35094P

'HD74HC273P

HD74HC273P

HD74HC273P.

HD74HC273P

HD74HC245P. . =

HD74HC273P

HD74HC273P

HD74AC175P

HD74AC175P

HD74HC04P

. HD74HCO8P |

- _HD74AC20P

~ HD74AC20P. .

- F74F195PC ;

HD74ACOOP

F74F195PC

HD74ACO0P

F74F195PC

HD74ACO0P

F74F195PC

~ HD74AC273P

HD74HC30P

 HD74AC138P - -
 HD74AC138P =
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LOGIC LOWER _(MD 3210-7100M2) (contd)

| Symbol  Cod . 'Name Specificaions  Description
6U IC F74F64PC
6V IC TC74HC40103AP

HD74HC4040P

HD74AC74P

- HD74AC04P
| pPD4R7AV0
- uPD42274V-10
uPD42274V-10
uPD42274V-10
uPD42274V-10
uPD42274V-10
uPD42274V-10
uPD42274V-10
LPD42274V-10 .
UPD42274V-10
HD74AC157P

KCD-24 .
HD74AC153P
HD74AC74P
HD74AC74P
HD74HC74P
HD74AC244P
HD74AC157P
HD74AC273P
HD74HC30P
HD74AC04P
HD74HC04P
HD74ACO0P
HD74AC109P
HD74HC139P
HD74ACO0P
HD74AC00P
HD74ACO0P
HO74AC157P
HD74ACO0P
HD74AC08P
HD74AC153P.
HD74AC08P
HD74AC04P
HD74HCO08P
HD74HCO0P
HD74AC32P
| | HD74ACO0P o N
. Capacitor electrolytic =~ ECEA1EU101 . 100uF25V
- Capacitor electrolytic .~ ECEA1HU100 7 {0pF 50V
Capacitor mylar ~ ECQP1H271JZ . 270pF 50V
Capacitor ceramic RPE132F104250 .. . DApF5ov
' Capacitor ceramic RPE132F104250 - 0.3puF 50V
Capacitor electrolytic ECEA1HU100 10uF 50V
Capacitor ceramic RPE132F104Z50 0.1uF 50V
Capacitor electrolytic ECEATHU100 10pF 50V
Capacitor ceramic RPE132F104Z50 0.1uF 50V
C10 o Capacitor mylar ECQP1H821JZ , 820pF 50V o
CH .. . Capacitor mylar ECQB1H472)Z = _4700pF50V.

c12 - Copacitor mylar ECQBIH222JZ ~ 2200pF 50V

¢3 - Capacitor mylar ECQBIH102JZ ~ 1000pF 50V -
c4 - Capacitor electrolytlc 'ECEATHU100 10pF 50V
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LOGIC LOWER (MD -3210- 7100M2) (cont'd)

[ Symbol Code “"Name " ‘Specifications Descripionn’ |
C15 Capacator ceramic RPE132F104Z50 0.1uF 50V
Ci6 Capacitor electrolytic ECEA1HU100 . 10pF 50V
c17 Capacitor ceramic RPE132F104Z50 0.1uF 50V
c18 Capacitor mylar ECQV1H104JZ 0.1uF 50V
c19 . Capacitor ceramic RPE132F104Z50 _ 0.1pF 50V o
co . Capacitor electrolytic [ECEATHU100 . 10pFsOV.
c21 Capacitor mylar ~ ECQVIH104JZ . 0ApFsOV
2 ~ Capacitor ceramic ~ RPE132F104750 ~ 0.{uF 50V
C Capacitor ceramic _ RPE132F104250 0pFSOV.
_Capacitor electrolytic =~ ECEATHU100 - 0pFsov.
Capacitor electrolytic ECEA1HU100 10pF 50V
Capacitor mylar ECQP1H101JZ 100pF 50V
Capacitor ceramic RPE132F104Z50 0.1uF 50V
Capacitor ceramic RPE132F104250 0.1uF 50V
_Capacitor mylar ECQB1H102JZ . 1000pF 50V .
Capacitor mylar - ECQB1H103JZ 001uFs50vV.
Capacitor mylar 'ECQP1H101JZ --100pF 50V
Capacitor mylar . ECQP1H1014Z 100pF 50V
Capacitor electrolyt»c_ . ECEA1IHU100 o - 10uF 50V
Capacitor ceramic RPE132F104250 0.1uF 50V
Capacitor ceramic RPE132F104Z50 0.1F 50V
Capacitor electrolytic ECEA1HU100 10pF 50V
Capacitor electrolytic ECEATHU100 10pF 50V
Capacitor mylar ECQB1H102JZ 1000pF 50V
Capacitor mylar . ECQP1H101JZ 100pF 50V _
. Capacitor electralytic  ECEATHU100 - 10uFsOV
~ Capacitor ceramic . RPE132F104Z50 ~0.1uF 50V
_ Capacitor ceramic ~ RPE132F104Z50 0.1uF 50V
‘Capacitor ceramic = RPE132F104Z50 0.111F 50V
Capacitor ceramic RPE132F104250. 0.pFs0V
Capacitor ceramic RPE132F104Z50 0.1uF 50V
Capacitor ceramic RPE132F104Z250 0.1F 50V
Capacitor ceramic RPE132F 104250 0.1uF 50v
Capacitor ceramic RPE132F104Z250 0.1uF 50V
_Capacitor ceramic ...RPE132F104250 ... . 0.1uF 50V .
~ Capacitor electolyc ~ ECEATEU101 100uF 25v.
- Capacitor electrolytic -~ ECEA1EU101 - 100pF P
Capacitor electrolytic ECEA1EU101 100uF 25v
Capacitor electrolytic ECEATEU101 100pF 25V
“Capacitor mylar ECQB1H103JZ 0.014F 50V
Capacitor mylar ECQV1H104JZ 0.1uF 50V
Capacitor ceramic RPE132F104Z50 0.1uF 50V
Capacitor ceramic RPE132F104250 0.1uF 50V
Capacitor electrolytic ECEA1AU101 100uF 10V
Capacitor electrolytic .. ECEA1AU101 100uF 10V
Capacitor electrolytic ~ ECEA1AU101 100uF 10V
.~ Capacitor electrolytic ~ ECEA1AU101 100uF 10v.
- Capacitor electrolytic ~~ ECEA1AU101 100uF 10V
~ Capacitor electrolytic - ECEA1AU101 - 100pF 10V
_Capacitor electrolytic . ECEATAU101. 100pF 10V
Capacitor electrolytic ECEA1AU101 100uF 10V
Capacitor mylar ECQB1H103JZ 0.01uF 50V
Capacitor ceramic RPE132F104250 0.1uF 50V
Capacitor ceramic RPE132F104Z50 0.1uF 50V
Capacitor_ceramic RPE132F 104250 0.1uF 50V
- Capacitor ceramic RPE132F104250 04pF50V
- Capacitor ceramic RPE132F104250 = 0.1uF 50V
 RPE132F104Z50 0.1uF 50V
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LOGIC LOWER (MD-3210-7100M2) (contd)

: Name - Specifications . o _ 1
C74 Capacutor ceramic RPE132F104250 0 1 uF 50V
C75 Capacitor electrolytic ECEA1EU101 100uF 25V
C76 Capacitor ceramic RPE132F104Z250 0.1uF 50V
c77 Capacitor ceramic RPE132F104Z50 0.1uF 50V
C78 Capacutor ceramic RPE132F104Z50 0.1uF 50V
. : . RPE132F104250 e
ce0 -~ RPE132F104250
‘c8y Capacitor ceramic ~ RPE132F104Z50
ce2 . Capacitor ceramic = RPE132F104250 =
€83 . . Capacitor ceramic . . RPE132F104Z50 .
C84 Capacitor ceramic RPE132F104Z50
C85 Capacitor ceramic RPE132F104Z50 0.1uF 50V
C86 Capacitor ceramic RPE132F104250 0.1F 50V
Cs7 Capacitor ceramic RPE132F104Z50 0.1uF 50V
_C88 . Capacitor_ceramic RPE132F104Z50 AT
Ccsg o ramic: RPE132F104250 = DApFBOV
co0 . Capacitor electrolytrc ECEA1EU101 , 100uF 25V
cot = Capacitor ceramic RPE132F 104250 : 0.1pF 50V
92 L Capacitor ceramic RPE132F104250 0.AuFs0V.
ce3 . “Capacitor ceramic RPE132F104Z50 . 0.1puF 50V
Ca4 Capacitor ceramic RPE132F104250 0.1uF 50V
C95 Capacitor ceramic RPE132F104Z250 0.1uF 50V
C96 Capacitor ceramic RPE132F104Z50 0.1uF 50V
co7 Capacitor ceramic RPE132F104250 0.1uF 50V
Cce8 L Capacitor ceramic RPE132F104250 0.1uF 50V
c100 4 - Capacitor ceramic. RPE132F104250 = .
cilot - Capacitor ceramic RPE132F104Z50
C102 L Capacitor ceramic RPE132F104Z50 o0
C103 : Capacitor ceramic RPE132F104250 ~ 0.JuF50V
Cc104 ' Capacitor ceramic RPE132F104Z50 . 0.1uF 50V
C105 Capacitor electrolytic ECEA1EU101 100uF 25V
C106 Capacitor ceramic RPE132F104Z50 0.1uF 50V
c107 Capacitor ceramic RPE132F104Z50 0.1uF 50V
C108 Capacitor ceramic RPE132F104Z50 0.1uF 50V
C109 Capacitor ceramic RPE132F104Z50 , 0.1uF 50V
c110 e Capacitor ceramic =~~~ RPE132F104Z50 . 04pF50V
cm e _Capacitor ceramic - RPE132F104250 . 0AuFsQV.
Ci12 . : Capacitor- ceramic RPE132F104Z50 0.1uF50v.
Ci113 : Capacitor ceramic - RPE132F104Z50 0.1pF-50V
C114 Capacitor ceramic RPE132F104250 0AuF 50V
C115 Capacitor ceramic RPE132F104Z50 0.1uF 50V
Cit6 Capacitor ceramic RPE132F104Z50 0.1puF 50V
Cc117 Capacitor ceramic RPE132F104Z50 0.1uF 50V
C118 Capacitor ceramic RPE132F104250 0.1puF 50V
C119 Capacitor ceramic RPE132F104Z250 0.1uF 50V
c0 ~Capacitor ceramic -~ RPE132F104Z50 . 0ApFsOV.
¢l . Capacitor ceramic - RPE132F104Z50 .o OduFsOV
Ci22 " o ]:fﬁ,Capacntor ceramic = "RPE132F104Z50 v 0.JuF 50V '
c3 _ Capacitor ceramic RPE132F104Z50 0.luF50v
G124 . Capacitor ceramic RPE132F104Z250 = 0.1uF50V
C125 Capacitor ceramic RPE132F104Z50 0.1uF 50V
C126 Capacitor electrolytic ECEA1EU101 100uF 25V
c127 Capacitor ceramic RPE132F104Z50 0.1uF 50V
C128 Capacitor ceramic RPE132F104Z50 0.1u4F 50V
C129 Capacitor ceramic RPE132F104Z50 0.1uF 50V
Cc130 . Capacitor electrolytic.  ECEATEU101 100pF2sv -
C131 s Capacitor ceramic - RPE132F104250 0.1F 50V
Ci32 i -Capacitor ceramic RPE132F104250  DApFs50V
€133 oo Capacitor ceramic - RPE132F104250 - 0.uF 50V
C134 ' Capacitor ‘ceramic RPE132F104Z50 " 0.ApF 50V
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LOGIC LOWER (MD 3210—7100MJ (contd)
i - Name = - Specifications - Description 5-'€'§ft'_-;;-"3.a:'.j:..f'
C135 Capacntor ceramic RPE132F104250 0.1uF 50V
C136 Capacitor ceramic RPE132F104Z50 0.1uF 50V
C137 Capacitor ceramic RPE132F104250 0.1uF 50V
C138 Capacitor ceramic RPE132F104Z50 0.1uF 50V
C139 Capacltor ceram1c RPE132F104Z50 0. 1uF 50v
“C1 itor ic: _ RPE132F104Z50 - :
- RPE132F104250
. RPE132F104Z50 i
 RPE132F104250 omFsov .
. RPEI32F104250 ~  0O.pF50vV

Capacutor ceramic RPE132F104Z50 0.1uF 50V

Capacitor electrolytic ECEA1EU101 100uF 25V

Capacitor electrolytic ECEATEU101 100uF 25V

Capacitor ceramic RPE132F104Z50 0.1uF 50V

Capacitor ceramic _ ECCF1H470JC4 47pF50v

'  ECCF1{H470JC¢ ' L

»Capacntor mylar . ECQP1H331JZ . : _

“Capacitormylar ECQP{H33tJz -330pF 50V o

~Capacitor electrolytncf -~ ECEA1HU100 o 10uF 50V

- Capacitor electrolytic '~~~ ECEATHU100 -~ {0uF50V

Capacitor ceramic RPE132F104250 0.1uF 50V

Capacitor ceramic RPE132F104Z50 0.1uF 50V

Capacitor electrolytic ECEA1HU100 10uF 50V

Capacitor electrolytic ECEA1EU101 100uF 25V

Capacitor electro |c ECEA1EU101 o 100puF 25V

~~Capacnor a : EXFPBI02ZW

ol EXFP8102ZW"*¥ o

1S2076A

1S2076A =

1520768 = ,:5?5"‘ L

1§2076A

152076A

152076A

HZ12-C2

152076A

~ HzeB2

0 HZ2aH-2
- 1S2076A

1S2076A

152076A

152076A

152076A

155106

185106 N

188106, -

- 188106
_ 15S106

155106

185106

155106

152076A

555-3601

Cable assembly

Connector HIF3BA-50PA-2.54DSA

~ Connector 5045-04A

© Comedor”  DFiB20DP25DSA

Connector. .~ o MSSARPC3I
Connector : ‘ : e : ’ o o e ’ : : 5045'07A ;. 5

- Connector =~ o - B6P-SHF-1AA
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LOGIC LOWER (MD-3210-7100M2) (cont'd)

| Symbol  Code . Specifications: - Description. .
L1 lnductor LALO3NA100K 10pH

Q1 Transistor 2SA1015-Y

Q2 Transistor 2SA1015-Y

Q3 Transistor 25C1815-Y

Transistor
Transistor
Transistor
Transistor
... Transistor

Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
- Transistor
" Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
~ Transistor
Transistor
Transistor
Transistor

Transistor
Photo coupler
Transistor
Transistor
Transistor

~ Transistor
Transastor v

- Resustor nxed

Resistor fixed
Resistor fixed
Resistor fixed
Resistor fixed

MD-3210/3220 Service Manual-02

2501815
2SA1015-Y

Transistor

Transistor

Transistor -

_ Resistor fixed

Resistor fixed

Resistor fixed
Resistor fixed
-~ Resistor fixed -
- Resistor fixed .

25A1015-Y

| 25A1015Y

2SA1015-Y
25C1213-C
2SA1015-Y
25C1213-C
2SC1815-Y
2SA1015-Y
2SA1015Y

. oSA1015Y

25A1015-Y

2SCI1815Y

2SC1815-Y
25C1815-Y
25C1815-Y
2SA1015-Y
25C1815-Y
25C1213-C
2SC1815-Y
25C641K-C

~ 25C641K-C

25C641K-C
25C641K-C
25C641K-C
25C641K-C
25CB41K-C
2SC641K-C
25B772-Q
2SB772-Q
25B772-Q
25A1015-Y
2SC1815-Y
2SA1015-Y
PC817
25C641K-C
25C1815-Y
25C1815-Y
2SCB41K-C

2SCR4TKC
R20FC02J100

R20FC02J102
R20FC02J102
R20FC02J102
R20FC02J103
R20FCO2J471
R20FC02J102
R20FC02J221

 R2OFC020473
 R20FCO20471

R20FC02J102
R20FC02J153

10 o

QIBW
CkQisw
1kQ 1/5W

10kQ 1/5W

470Q 1/5W

1kQ 1/5W

200 1/5W
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LOGIC LOWER (MD- 3210 7100M2) (cont'd)

| Symbol ., ame . Specificaions _Description
R13 Resxstor ﬁxed R20FC024222 2.2kQ 1/5W
R14 Resistor fixed R20FC02J471 470Q 1/5W
R15 Resistor fixed R20FC02J472 4.7kQ 1/5W
R16 Resistor fixed R20FC02J331 330Q 1/5W
R17 ‘ v_Resnstor fixed R20FCO2J471 470Q15W
R - fixed . R20FC02J331 S 330Q 15w
 ROFCo2JEB1 8800 1/5W
. R20FC02J102 IkQ 15W

 ROOFC02J392 39K 15W.
 ROFCO2M4T2 ATQIBW
R20FC02123 124Q2 1/5W

 Resistor fi
. Resistor fi

Resistor
Resistor R20FC02J822 8.2kQ 1/5W
Resistor R20FC02J332 3.3kQ2 1/5W
Resistor R20FC02J472 4.7kQ 1/5W
_Resistor fix R20FCO2J102 1kQ 1/5W
_Resistor fi "R20FC02J103: - e i ) 1

~ Resistor fix R20FCO20222 22kQ 15W
" Resistor . R20FC02J183 ..~ . 18KQ1/5W.
. Resistor R20FCO2J103 . - 10KQ 1AW
~ Resistor R20FC020330  B\OIBW
Resistor R20FC02J330 33Q 1/5W
Resistor R20FC02J103 10k 1/5W
Resistor R20FC02J103 10kQ2 1/5W
Resistor R20FC02J152 1.5kQ 1/5W
Resistor R20FC02,103 1015w
Resistor R20FC02J103 10kQ15W
_ Resistor fix R20FCO2J471 470Q15W
~ Resistor - R20FCO2J561 ~ 560Q 1/5W
~ Resistor: - R2OFCO24471 CoT0Q1BW
Resistor_ fixed R20FC02J221 0w
Resistor R20FC02J472 4.7kQ 1/5W
Resistor R20FC02J101 100Q 1/5W
Resistor R20FC02J332 3.3kQ 1/5W
Resistor fixed R20FC02J100 10Q 1/5W
Resistor fixed R20FC02J102 N 1kQ 1/5W
 Resistor fixed  R2OFCO20822 . B2kQ1EW
 Resistor fixed  R20FCO2J101  100Q15W
~ Resistor fixed 7 "R20FC02J222 . 2.2kQ1/5W -
-~ Resistor fixed < - R20FC02J471 470Q 1/5W
Resistor fixed  ~ R20FC02J103 10k 1/5W
Resistor fixed R20FC02J223 22kQ 1/5W
Resistor fixed R20FC02J472 4.7kQ 1/5W
Resistor fixed R20FC02J103 10kQ 1/5W
Resistor fixed R20FC02J223 22kQ2 1/5W

~ R20FC02J103 10kQ 1/5W
 RoOFCO2M472 o oanQisw
. R20FC02J152 o 15kQIsW.
R20FC02J332 33%kQIBW
R20FC02J103 10k 1/5W
R20F002J103 - 10kQ 1/5W

Resistor R20FC02J472 4.7kQ 1/5W

Resistor fixed R20FC02J273 27kQ 1/5W

Resistor fixed R20FC02J104 100kQ 1/5W

Resistor fixed R20FC02J102 1kQ 1/5W

vRGSIStOF ~ R20FC02J154 150k 1/5W

- . R20FC02J474 o ’-'470k£21/5w.;'-f“f"- .
"~ 'R20FCO2J102 AKQIBW
. R2OFCO2103 . 1kQ1BW
R20FCO2J222 =~ 22kQIBW

Resistor
‘Rg_ssstor .
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LOGIC LOWER (MD 3210 7100M2) (cqnt'd)

I . Name  Specifications :
Resistor flxed R20FC02J102 1kQ1/5W
Resistor fixed R20FC02J103 10kQ2 1/5W
Resistor fixed R20FC02J333 33kQ 1/5W
Resistor fixed R20FC02J472 4.7kQ 1/5W
Resistor fixed

 Resistor

Resistor fixed
Resistor fixed
Resistor fixed
Resistor fixed
Resistor fixed

Resistor fixed
Resistor fixed
Resistor fixed
Resistor fixed
Resistor fixed

Resistor fixed
Resistor fixed
Resistor fixed
Resistor fixed

" Resistor fixed
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Resistor fired

Resistor. fixed =
Resistor fixed
Resistor fixed
Resistor fixed

~ Resistor. fixed

Resistor fixed
 Resistor fixed =~
- Resistor fixed

Resistor fixed

~ Resistor fixed =
Resistor fixed
_Resistor fixed
_ PResistor fixed
. Resistor fixed

. R2OFC02J103
" R20FC02103
 R20FC02J103

R20FC02/333

R20F002J472 -

R20FC02J102
R20FC02J102
R20FC02J222
R20FC02J222
R20FC02J183

R20FC02J102

'R20FC02J102°

R20FC02J471
R20FC02J222
R20FC02J510
R20FC02J222
R20FC02J102

R20FC02J104

R20FC02J472
ERD-S1TJ471

 R20FCO20103
R20FCO20222

R20FC02J153
R20FC02J222
R20FC02J221
R20FC02J470
R20FC02J221

ROOFCO20470

R20FC02J103
R20FC02J102

33k 1/5W

T 1kQ 15W

1kQ 1/5W
2.2k 1/5W
2.2k 1/5W
18k 1/5W

47OQ 1/5W
2.2kQ 1/5W

51Q 1/5W
2.2kQ 15W
Q15w

| 22QUBW

15k 1/5W

2.2kQ 1/5W
220Q 1/5W
47Q 1/5W

. 220Q1/5W .
QW
- 10kQ1SW

KQ15W
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(5)__CONTROL PANEL (MD-3210-7200M2)
Sy

-  Specficatons Description
Capacntor electrolytlc ECEA1EU101 100uF 16V
Capacitor electrolytic ECEA1EU101 100uF 16V
Capacitor ceramic ECKF1H101KB 100pF 50V
Capacitor polyester ECQB1H471JZ 470pF 50V

ECQBTH471JZ

.. Capacitor polyester

Capacitor ceramic
Capacitorceramic .~~~ e '
Capacitor ceramic DS5Y5V1H104Z51 0 1pF50V

Capacitor ceramic D55Y5V1H104251 0.1uF 50V
Capacitor ceramic D55Y5V1IH104Z51 0.1uF 50V
Capacitor ceramic D55Y5V1H104Z51 0.1uF 50V
Capacitor ceramic .. D55Y5VIH104251, . .. . 0.1pF 50V . .
_Capacitorceramic ~ D55Y5ViH104Z51 e

 Capacitor ceramic. 0.1pF 50V

~ Capactorceramic  DSSYSVIH104z&8t - O4uFSOV

~ Capacitorceramic DB5YSVIH104251  OApFS0V

.. Capacitor ceramic - D55Y5V1H104251 - 0.1uF 50V
Capacitor ceramic D55Y5V1H104251 0.1uF 50V
Capacitor ceramic D55Y5V1H104Z51 0.1uF 50V
Capacitor ceramic D55Y5V1H104251 0.1uF 50V
Capacitor ceramic D55Y5V1H104251 0.1uF 50V

Capacitor ceramic D55Y5V1H104251 0.1uF 50V

 D55Y5V1H104251 . 0ApFSOV
 ECCFIH470JC . 470pF50V
- ECCFHAT0JC 470pF SOV

.055Y5V1H104251;?§, -

 Capacitor ceramic . D55Y5V1H104Z51
Capacitor array IHC-8-470KA
Capacitor array IHC-8-470KA
Capacitor array IHC-8-470KA
Capacitor array IHC-8-470KA
Capacntor array . |HC-8-470KA

 IHCB4T0KA
. KCDSOS

KCDS05
KCDS-05
KCDS-05
KCDS-05 T4.28V
KCDS-05 T4.28V
KCDS05 e Ta28V
TLGI1BA .
HD74HC166AP
TC74HC148AP

o TCT4HCU0MAP

- TC74HC40103AP
HD74HC166AP
HD74HCT4AP
HD74HC166AP
TC45848P
HD74HC166AP

~ HD74HCTANP

. HD7T4HCleeAP

~ DF1B-20DP-25DSA

IL6P-S3EN2-1
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CONTROL PANEL (MD 3210 7200M2) (contd)

[Symbol Code _ Name Specifications =~ _ Descripion =
J7203 Connector 5229-14CPB
J7204 Connector 5229-18CPB
Q1 Transistor 25A1010-L
R1 Resistor fixed R20FC02J 2.2kQ2 15W
_R2 Resistor fixed R20FCO2J o kQ1sW
“R3. . Resistor fixed R20FC02J. . . ATKQIBW
R4 Resistor fixed R20FC02J 100k 15W
Ry * Resistor fixed R20FC02J 0 100kQ 1/5W.
R6 “Resistor fixed R20FC02J - 100kQ 1/5W. .
R7. - Resistor fixed R20FC02J 100kQ 1AW
R8 Resistor fixed R20FC02J 100k 1/5W
R9 Resistor fixed R20FC02J 100k 1/5W
R10 Resistor fixed R20FC02J 100k 1/5W
R11 Resistor fixed R20FC02J 100k€2 1/5W
R12 Resistor fixed R20FC02J 39kQIBW
“R13 - ‘Resistor fixed R20FC02J -
 RAL Resistor array IHR-8-103JA
RA2' Resistor array IHR-4-103JA"
_RA3 Resistor array IHR-8-103JA
"RA4 Resistor array [HR-8-103JA
RA5 Resistor array IHR-8-103JA
VR1 Resistor variable KCVR-58 10kQ
VR2 Resistor variable KCVR-58 10kQ
VR3 Resistor variable KCVR-59 10kQ2
VR4 Resistor variable KCVR-59 Lok
VRS  Resisfor variable KCVR-58 - 10kQ
.VR6 Resistor variable KCVR-58 o 10kQ
“VR7 Resistor variable KCVR-58 0K
VR8 Resistor variable KCVR-58 O 10kQ
SW1 Encoder rotary KCSW-60 ¢
Swe Encoder rotary KCSW-60
SW3 Switch rotary KCSW-61
Other
LSymbp{ ~ Code Name Specifications Description
Fuse F-7165-8A
Fuse F-7165-15A
Fuse TLC3.15A
Fuse F-1065-0.3A
Lamp KCDS-05
Fuse F-7142-1A
15M.antenna cable 9CD-3292C
assembly
5M power cable Cw-89
assembly
CRT unit K20MM-01B
Filter LF215NEW
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8.2 Mechanical parts

8.2.1 Antenna unit MRT-133 (10kW)
(1) Antenna Unit (23V_V§3388)

| Symbol Name . Specifications  Description o
80001 Not used
B0002 Not used
B0003 6 ft siotted antenna 229723210C
Scanner box 229U23295

TR umt

229U232968

10KW LOG.IF

Boit 8H825 SuU
Spring washer 8SW-57
Spring washer 8SW-SU
___Plain washer 8WB-S7
- Plainwasher 8WB-SU
(2) Scanner box (23W53389)
| Symbol v - Name Specifications _Description
B0001 Box 232252263
B0002 Gland ring 24B123755
B0003 Gasket 24E123756
B0004 Gland plate 24B123754
B0005 Tube 24E124591
- B0006: _Baseplate - - 242H123758

23752132

4E123751
48124493
+ 242H801182
24H123532
B0O12 Angle 23B123680
B0013 Bearing plate 248123541
B0014 Bearing case 232H52589
B0015 Bracket 23852326
B0016 Guide 24H123266
B0017 Earth plate 248123772
B0018 - Rail 24B123536
BO019 . Spacer 24B123537
B0020 _ Pae 2412339
B1001 V packing 24E112007
B1002 Bearing #6013Z7Z No. 1009
B1003 Bearing #691277 No. 1009
B2001 Magnet 34543482
B30O1 __Panhead screw o 2NPS6-B3
B302 ~  Hexagonheadbot . 4HS12-§7
- B3003 ~ Panhead screw 3NPS10-B3
_B3004 - "Flat head screw : 3FP38 B3

B300G W N.F,’,S1 67
B3007 ' Pan head screw ~ 5NPS20-S7
B3008 Flat head screw 5FPS14-S7
B3009 Bolt 6HS12-S7
B3010 Bolt 8HS20-S7
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Scanner box (cont'd)

[ Symbol  Code T Name Specificaions
B3011 Spring washer 2SW-PB3

B3012 Spring washer 3SW-PB3

B3013 Spring washer 4SW-57

B3014 Spring washer 5SW-S7

B3015 Spring washer BSW-S7

B3016 - - Spring washer gsw-s7 .
B3017 Plainwasher ewsB3
B30 Plainwasher 3wWBB3 ..

(3) Drive unit (23W53390)
| Symbol Code Name _ Specifications - Description
B00O1 Geared motor 232H53658 with a pinion’
B0002 Bracket 23B52241 -
B0003 Cover 24B124995

B0004 Not used

B0005 Spacer 24H123559

B0006 . Reduction gear 24G125660

B1001 Motor 24G125660

B1002 ‘Brush 247125209

B30T Not used o

B3002 Pan head screw 3NPS6-B3+SW

B3003 Pan head screw 3NPS8-B3+SW+WB

B3004 Pan head screw 5NPS50-S7

B3005 Spring washer 45SW-PB3

B3006 Spring washer 5SW-57

83007 Plain washer 5WB-S7

B3008 Nut BPN-S7T o s
(4) TR unit (10kW) (23W53391) .
|,Symb'ol'- Code -~ 'Name - Specifications ~Description -~ -~~~
B00O1 Chassis 222B23212

B0002 IF cover 23852240

B0003 Shield cover 248123769

B0004 Shield cover 24B123770

B2001 Terminal STK-A2

'B3001. Panhead screw. . -3NPS6-B3+SW

B3002 Panheadscrew - 3NPS6-B3+SW+WB

B3003 ‘Panhead screw 3NPS8-B3+SW

B3004 Pan head screw 3NPS8-B3+SW+WB

B3005 Flat head screw 3FPS6-B3

B3006 Pan head screw 4NPS6-B3+SW

B3007 Pan head screw 4NPS8-B3+SW

B3008 Pan head screw 4NPS8-B3+SW+WB

B3009 Pan head screw 4NPS10-B3+SW

B3010 Pan head screw 4NPS14-B3+SW

B3011 Panhead screw 4NPS20B3

B3012 ~Panheadscrew 4NPS65-B3

B3013 “Flathead screw =~ 4FPS8-B3

B3014 Flat head screw - '4FPS10-B3

B3015 Spring washer 4SW-PB3

B3016 Nut 4PN-B3
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8.2.2 Antenna unit MRT-134 (25kW)
(1) Antenna Unit (23W58237)

| Symbol  Code Name Specifications Description
B00O1 Not used
B0002 Not used
B0003 6 ft slotted antenna 229Z23210C
B0004 Scanner box 229U23295C
B0005 TR unit 229U26008B
: 30005 o Driveunit . o 9301152270
80007 232752204
B0008 23E52136
BOOOS 24H123533
©BOO1O 232757795
B3001 8HS16-S7
B3002 8HS20-S7
B3003 8HS25-SU
B3004 Spring washer 8SW-S7
B3005 Spring washer 8SW-SU
‘B3oos. _Plain washer 8WB-S7
-B3007 Plain washer 8WB-SU
(2) Scanner box 123W58243) -
|Symbol Code  Name Specifications Description
B00O1 Box 232752263
B0002 Gland ring 24B123755
B0003 Gasket 24E123756
B0004 Gland plate 24B123754
_B0005 Tube 24E124591
BoooG Base plate 242H123758
B0007 Pedestal 23252132
B0008 Oring 24E123751 :
B0009 Ring 24B124493 =
BoO1O . Key 242H801182
B0O11 Gear 24H123532
B0012 Angle 238123680
B0013 Bearing piate 248123541
B0014 Bearing case 232H52589
B0015 Bracket 23B52326
B0016 . Guide 24H123266
_ Eartthplate . 24B123772
 Ral 1 23B57838 G e
~~ Spring B132078
Vi EN007
Bearing #60132Z No. 1009
Bearing #6912ZZ No. 1009
Magnet 34543482
Pan head screw 2NPS6-B3
Hexagon head bolt 4HS12-S7
Pan head screw 3NPS10-B3
Flat head screw 3FPS8-B3
Hexagon head bolt 4HS10-S7
Pan head screw 5NPS16-S7
Pan head screw 5NPS14-S7
Flat head screw 5FPS14-S7
Bolt 6HS12-S7
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[Symbol Code @~ Name Specfications =~ Description
B3010 Bolt 8HS20-87
B3011 Spring washer 2SW-PB3
B3012 Spring washer 3SW-PB3
B3013 Spring washer 4SW-S7
B3014 Spring washer 5SW-§7
B3015 Spring washer 65W-S7
B3016 Spring washer 8SW-S7
B3017 Plain washer 2WB-B3
B3018 Plain washer 3WB-B3

(3) Drive unit (23W53390) [ See 8.2.1 item (3)]

(4) TR unit (25kW) (23W58238)

| Symbol  Code  Name  Specificaions ~ Descripon |
B0001 Chassis 222B26010
B0002 IF cover 23856702
B0003 Shield cover 24B132375
B0004 Fan bracket 23B56703
B0005 Terminal cover 23E57839 )
82001 ' Terminal e STK-A8
B3001 » Pan head screw : 3NPS6-B3+SW+WB
B3002 Pan head screw . 3NPS6-B3+SW
B3003 ' . Panheadscrew © 4NPS8-B3+SW
B3004 - - Panhead'screw 4NPSB-B3+SW
B3005 Pan head screw 4NPS12-B3+SW
B3006 Pan head screw 4NPS16-B3
B3007 Pan head screw 4NPS30-B3
B3008 Pan head screw 4NPS70-B3
B3009 Flat head screw 3FPS10-B3
B3010 Flathead screw 4FPS8-B3
B3011 Spring washer : 4SW-PB3
B3o12 - ’ Plain washer 4WB-B3
B3013 Nut v 4PN-B3
B3014 Plain'washer i 3WH
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8.2.3 Display unit MRD-62/ MRD-68
Refer to respectnve drawmgs of exp|oded wew(MRDsz N~E001/MR068 N-E001) for Svymbbols

[Symbol Code ~  Name Specifications ~ Description
Front frame 0019-2101P
Frame (front) 0019-1220
Frame (rear) 3220-1223
Cover 0019-1204
_ Frame of remote assembly - 0019-1211.
Membrane sheet assem_b_ly, 0019-121
_ Fixing plate - 0019-2212
. Cable assembly - 555-3606
. Base 0019-2211P
Hood 253-1210(HD1100) .. option
Base 0019-2214P
Frame (right) 0019-1222
Frame (left) 0019-1221
Frame (base) 253-1302
~ Angle (left) . 253-1304-1
An gle (right) 253-1304-2
Plate 0019-1310
Base plate 253-1313
- Cover 0019-1303
Plate 3220-1301P
Bolt 253-1404
Cover 0019-1309
Packing 253-1417
Connector 1506
- ... CRT filter ~0019-1320
%  Heatsink 0019-1302
21 Coolsheet - 0019-1410
8 ~ Main name plate on R4702-11
SRR - "?’f'displayunit’,,,y‘f* ':' v"zz: s
29 Flat head screw F2x 4B
30 Knob 020-3425
3 Knob 023-3425
32 Knob 021-3425
33 _Plate 0016-8023
34 “Trackbat .. TRA-101B
35 e . Cover 0019-2213
36 Panhead screw P2 x 10B (black)
37 ' Sheet - 0019-1416
i 38 S Sheet ““““ 0019_1417 »
39 Screw and washer assembly P2WSM3 x 10B
40 P.C.Board assembly MD3210-7200M2
41 Screw and washer assembly PWSM3 x 8B
42 Oval head screw 0C3x10B
CRT assembly K20MM-01B
- Screw and washer assembly PWSM4 x 8B
. Screw and washer assembly. PSM4 x 8B .. Option
- P.C.Board assembly MD-3210-6000M3
48 . P.C.Board assembly MD-3210-6100M1.
49 ~ Conneclor =~ HS21R-3
50 Oval head screw 0C3 x 6B
51 Holder, fuse FHO02
52 Holder, fuse F-7159
53 Pan head screw P2 x 4B
54 ___Spring washer SW4B
5  Cablegland . 886-2026
5 Screw and washer assembly . PSM4xe08
57  Bandplate COM-601
58 . Fuse F-7165-8A
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Display unit (cont'd)

[Symbol Code ~  Name . Specificatons ~ ~~ Description
59 Fuse TLC 3.15A
60 Fuse F-1065-0.3A
61 Terminal S$X-00785P
62 Screw and washer assembly PWSM3 x 15B
63 Screw and washer assembly PSM3xeB
64 Screw and washer assembly - . PSM3x8B . o
8 Scewandwasherassembly  PSMAx18
66 ‘ ~ P.C.Board assembly ‘MD-3210-7100M2..
67 - P.C.Board assembly. - . ‘MD-3210-7000M2
68 Stand o 0019-1424
69 Washer Ww4B
70 Bracket 0019-1426
71 Bolt (-) (-)B8 x 20U
72 Spring washer Swsu
73 Washer Wy
g Buzzer PB2130UL100A
750 Cable assembly 555-3604M1
76 Plate 0019-1409
77 Washer 2wWelU
78 Spring washer SwelU
79 Nut NeU
80 Spring washer SWaS
82 Flat head screw F4x 10B
83 Bolt B5x 12U
84 Sprign washer SwsU
85 Washer WU v i s i
. 86 Truss screw TP4x 10U
87 Stand 0019-1411
88 Screw and washer assembly PSM4 x 6B
89 Screw and washer assembly P2WSM4 x 10B
90 Spring washer SWeB
91 Nut N6B
92 Cushion 253-1425
93 Pan head screw P6 x 25B
94 Washer WeB
95 Bandplate - COM-606
96 Angle 0019-1427
97 Sub name plate R-4902-1
98 Bolt 253-1403
99 Shield packing 253-1465
100 Shield packing 253-1466
101 Shield packing 253-1464
102 Shield packing 253-1461
103 Shield packing 253-1462
104 Shield packing 253-1463
105 Washer ’ TM-147-2
106 Cable 555-3605
107 Cover 0019-1304
108 Panhead screw P2 x 8B
109 Spring washer. Swas
110 Wasaher W2B
m Flat head screw F3x 5B
112 Biding screw BD3 x 6B
113 Base 0019-1219
114 Spacer 0019-1402
115 Oval head screw: OC4 x 12B (black)
116 - Panheadscrew P6 x 12U
117 Base 0019-1214P
118 Plate 0019-1215P
119 Lamp KCDS-05
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Display unit (contd)

 Symbol  Code -7 Specifications - Description
120 Washer weu
121 Binding screw BD5 x 10B
122 Truss screw TPT5 x 25U
123 Cable clip TM-19141
124 Flat head screw F5x 108
12 5553602
ewns o
v 555-3607M1 o
vvvvvvv ' KSA-08..Opton
12 - Filter LF215NEW.. L -
130 Nut N4B For MRD-68(MD-3220)
131 Pan head screw PSM4x8B For MRD-68(MD-3220)
132 Fan motor 0615-12 For MRD-68(MD-3220)
133 Screw and washer assembly PWSM4x20B For MRD-68(MD-3220)
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8.3
8. 3.

Exploded View
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Antenna Unit
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REVISED
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8. 3. 2 Display Unit|

DRAWN BY | s ;e

Y Riminsi (MD-3210)

K®DEN

OPTION

e MRD62—N-E001
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APPENDIX

RADAR LSI
KCD-24

1. BLOCK DIAGRAM

I R
e L—-’DIVIDER! EXP
‘ 15T ] | 2ND  |GDO MEMORY
—e BUFFER h—oj{_jrba— BUFFER |GD1l DATA
MEMORY MEMORY |GD2 CONTROL
bv7 1 [ L _}
DVé — h :
DvV2 SAMPLING BUFFER r-6 to X-Y [X0,X1 RADAR
AZI . —=—1 MEMORY COORDINATES VIDEO i
SST CONTROL CONVERTER ! RAM i
I
[]
$—n—HD KO to X7
HORIZONTAL [ MEMORY
VCK ADDRESS ki ADDRESS ADDRESS
COUNTER ° SELECTOR CONTROL
t Internal LJ P
VERTICAL |——VD DO to D7 control I
! ADDRESS ...} |
COUNTER PLOTTER
L SI VIDEO
SHF CONTROL RAM
A0 to AS
Radar LSI DO to D7 CPU
I KCD—-24
L

o

diLlgiC| < | L] QD ojajajajojoe (&) X|xT|wlx|X| e

LA Bl =1 A B A U R B Dl I = R 1 0”; M ~r[ O] o0 M

n|inlin|ofn|or| oy ool a|eo] & ~|nd| o |l 3o~
INT 43 - . : : * 27 CRCO
POC_ 42 76 VCK
—— 28 XRCO
134 131 EF3
133 RADAR LSI KCD-24 | 12! TF2.
115 1 CKIF
113 C [T exex
112 VDD: +5 V source 36 HY
% 99, 102, 108, 111, 117, 120, 126, 129 —
BIER 23 VSS: Ground (GND) 4 SST
SHE 91 98, 101, 105, 107, 110, 114, 116, 119, 123, ——
a2l 59 125, 128, 132 130 _10M

s +5V: Not used in MD-321-/3220. Connected to +SV.
11 Gb3
ov7_ 8 56, 57, 58, 130 14600
Tﬁﬂ;——_;_ GND: Test pins, connected to GND. 'Tg—-asq‘
P OTERrTS 3, 29, 54, 55, 75, 77, 104, 109, 112, 113, CEErTCE
ov5 58 12 G6D2
Ve 61 115, 133, 134 ———
V3 57 Not used in MD-3210/3220. Connected to GND. 64 WEDK
v e 49 (A6 72 GCK
bvV2 S fe OLR
DV1 564 24 GLD
] 63 CLS
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2. DESCRIPTION OF SIGNAL

. Abbreviation | Input/ . .
Pin No. of Signal Output Function of Signal
CKIF Input | Fundamental frequency of sampling clock.
2 XTF Outout XIF is the inverted output of CKIF. X'tal
P controlled oscillator can be formed at
CKIF and XIF terminals.
3 TSTS GND Test pin, connected to ground
4 SST Input | Sampling start signal. Sampling starts at
the rising edge of this signal.
5 to 8 |DV1 to DV7 Input | Sampling data input
and 7 level signal: DV1 to DV7
56 to 58 3 level signal: DV2, DV6, and DV7
where DV7 > DV6 > —- > DV2 > DV1
9 SHF Input | Ship's heading signal. This signal is con-
verted to AZI signal for one antenna rota-
tion. Low level: active
10 SPCK NC Sample clock monitoring pin, no connection
11 to 14| GDO to GD3 Output | Video output
GD3: Plotting video output
7 level signal: GD2, GD1, GDO
3 level signal: GD2, GD1
where GD2 > GD1 > GDO
15 SPLS Output | Transfer signal to SAM of D-RAM
16 SRCA Output | CAS signal of Video RAM
17 X1 Output | Bit No. of Video RAM
66 X0 Selective signal for writing video data
bit by bit into 64k-bit x 4 video D-RAM
18 to 21 }KO to K7 Output | Address of Video RAM
and
67 to 70
22 VY9 Output | Video RAM selection signal for
71 VY8 1024 x 1024-bit picture size
[(64k-bit x 4) x 4]
23 BZER Output | Alarm detection output signal
Becomes "H" when echo is detected within
h the alarm zone for a period longer than
3 aerial rotations (3 SHF signals).
24 GLD Output | Serial load clock of Video RAM
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. Abbreviation | Input/ . .
Pin No. of Signal Output Function of Signal
25 HD Output | Horizontal synchro signal for CRT
26 HCLR Output | Start signal for display gate
27 CRCO Input | Fundamental frequency of the clock for
28 XRCO Outout Video RAM control. XRCO is the reversed
P output of CRCO. X'tal controlled oscilla-
tor can be formed at CRCO and XRCO.
29 BIO to BI7 GND | Test pins, connected to ground
75
77
109
112
113
115
134
30 to 34| V9 to VO Output | Vertical address of character display
and
78 to 82
35 FI Output | Field index
36 to 41| H9 to HO Output | Horizontal address of character display
and
83 to 86
42 POC Input | Power-on-clear, Low level: active
43 INT Output | End of transfer to Video RAM.
Becomes high when transfer finished.
44 to 47| D7 to DO 3-state| 8-bit data bus
and Input/ | Output: alarm detection data
89 to 92 Output | Input: all control data
48 WR Input | Write control, Low level: active
93 RD Input | Read control, Low level: active
49 to 53| A7 to AO Input | Control port address
and
9 to 961}
54 SEL1 GND Test pins, connected to ground
55 SEL2 _
59 AZ1 Input | Azimuth signal
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. Abbreviation Input . .
Pin No. of S;:;;E? Oﬁzgué Function of Signal
60 BOO to BO7 NC Test pins, no connection
87
88
100
103
118
121
124
61 PSCK NC Test pin for monitoring the clock to
determine continuous bits.
62 PLWE Output | Plotter memory write enable
Low level: active
63 CLS Output | Memory clear
Image memory is cleared when low.
64 WEDX Output | Video RAM write enable
65 SRRA Output | RAS signal of Video RAM
72 GCK Output | Serial shift clock of Video RAM
73 XVD Output | Vertical synchro signal for CRT
74 VCLR Output | Vertical clear signal
76 VCK Input | Fundamental frequency of V/H address
control
97 EXCK Input | External clock for sampling
104 EWE GND Test pin, connected to ground
106 BSG Output | Write-per-bit signal
122 CLD Output | Serial load signal for character display
127 - NC No connection
130 I0M Input | Read/write control, High level: active
131 EF3 Output | 1/3 division output of sampling clock at
50% duty.
133 ECK Input | Test pin, connected to ground
135 VCKO Output | Serial clock for character display
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Pin No.

Abbreviation
of Signal

Input/
Output

Function of Signal

99
102
108
111
117
120
126
129

VDD

+5 V power supply

98
101
105
107
110
114
116
119
123
125
128
132

VSS

Ground (GND)
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SUPPLEMENT FOR DRAWING AMENDED

PCB NAME DRAWING NO. PAGE
<ANTENNA UNIT>
1.BLOCK DIAGRAM 556-0010M1x* B-1
2MODULATOR 10KW  MRT-133 EO5CGB1110%* B-2
4 MODULATOR 25KW  MRT-134 E05CGB2100%* B-3
<DISPLAY UNIT>
1.INTERCONNECTION DIAGRAM DISPLAY 555-0019% B-4
2.POWER SUPPLY 555-0012M1x* B-5
3.LOGIC UPPER(1/2) 555-0015(1/2)% B-6
4.LOGIC UPPER(2/2) 555-0015(2/2)% B-7
5.LOGIC LOWER(1/3) 555-0016(1/3)% B-8
6.LOGIC LOWER(2/3) 555-0016(2/3)% B-9
7.LOGIC LOWER(3/3) 555-0016(3/3)% B-10
8.5-ARPA CONTROLLER 555-0018M1(1/7)* B-11
9.S-ARPA CONTROLLER 555-0018M1(2/7)* B-12
10.S-ARPA CONTROLLER 555-0018M1(3/7)* B-13
11.S-ARPA CONTROLLER 555-0018M1(4/7)* B-14
12.5-ARPA CONTROLLER 555-0018M1(5/7)* B-15
13.5-ARPA CONTROLLER 555-0018M1(6/7)% B-16
14.5-ARPA CONTROLLER 555-0018M1(7/7)* B-17
15.FILTER CIRCUIT KSA-05-K-E043% B-18
(GYRO INTERFACE)
16.POWER SUPPLY CIRCUIT KSA05-K+ E040A* B-19
(GYRO INTERFACE)
17.LOGIC CIRCUIT KSA05-K+EQ42% B-20

(GYRO INTERFACE)
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