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APPENDIX C: PRODUCT DESCRIPTION

CIRCUIT DESCRIPTION

1 SCANNER UNIT

1-1 PA UNIT

The GATE signal from tha IF und is passed through J3 (pin
1) and applied te the driver amplifier (06, AT). The amplied
signal drivies the power MOS FET (Qd, QF) and is applied to
the primary winding of puise-transfermar (T1). Then a high
vollage is culpul From Bhe secondary winding and ia aoplied
1o the magnation, Th Magnelron ouiputs 3 microwave sig-
nal.

T DC-DC converter consists of 105, Q11, 016, converts
the supply vottage {+30 V) o =350 V. +350 V Is applied 1o
the pricary winding of pulse-iransformer (T1). Anather DC-
OC comerters consist of [IGZ, OB, O14 and 1G5, 49, Q17)
comvarls +30 W into +14 W and +7 VY respeclivaly, +14 V s
appied to the mator and IF unit, + 7' ks epplied 10 the mag-
netron heeter and IF unit.

1-2 IF UNIT

121 SERIAL-PARALLEL CONVERSION CIRCUIT
Sorme of the signals betwesn (he DESPLAY LUNIT and
SCANNER UNIT are passed throwgh he coaxial calile after
being corvered indp seral signals. The senal-paralied {par-
abal-gerial} corversion ciredt in CPU (C11) re-comvers
these serial signals via the coaxisl cable 1o their onginead
stabe (pr convarts parallel signal inlo serial signals for sanse-
ing the slgnaks bo the SCAMNER LIMITL IC21, Q31, O35 ans
used for the inlerface circuit.

1-2-2 RECEIVER AND DETECTOR CIRCLNT
The IF circult ampafies the 60 MHz IF signal from the fronl-
and and detacls it for conversion nte 8 vides signal. The
video sigmal & outpul from the SCANNER UMIT and then
appiad 1o the CISPLAY UNIT via the coanal cabss

The signal frem the front-end (JE) is amplified and separat-
ad at {bee buffer amplfier (33 and 040) bo the receiwer cir-
cuit and buner meder crout respeclively

The buler-amgliied signal is ampified at the IF (21) and
LG (Q3-020) amplfiers, Bandwidth filkers (01, D2] are
used at the both side of IF emplifier (1] for IF band widih
salection {3 MHz or 10 MHz)

Thee LOG amplifer circuil comnects -atage of same ampli-
fiars, and saturates in onder from last slage amplifier accord-
img Lo ingeut level. Also the LOG amplifier crouit detects sig-
nals at each stage and applies 1o 021, QZ2 The delecte:d
signals from each stage are also synthesized at 021, 022,
and are mized with the synchronising signal at 1G5, The
vigpo signal from 125 is amplified at the bufier amplifiors
123, G24) and is then applied ta the DISPLAY LINIT.
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1:2-3 AUTO TUNING CIRCUIT

A portian of the IF signats fram fhe front-end (JB) 5 amplified
at tha buffer amplkfier ((<0) and is than appsad to tha tunar
meter circuit (3441, D15, L4). The detected woltages are
cormpared &l CPU (IC11) to oitan a 60 MH2 drilied value.
The difled value is passed throuwgh the inledace circud
(231, O35} and is Ihen appied o the DISPLAY UNIT.

1-2-4 TRANSMITTER PULSE GENERATION CIRCUIT
This circuit generates a synchroniging signal based on the
VEO (ICE) signal, and SHM signals from the CTRL und for
indcating the sntenna angle on the display. The WCO [ICE)
oscillates sccording with the woltage from the [UA converier
(1C12) controlled by tha CPLL And sn 1715 signal is applied
to the CPLU, 1410 sgnal o the molor cetuit, 104 and 1/2 sig-
nats gre spplied 1o Ma transmitting tigger cireuit. 1800 puis-
&5 of 3600 pulses an anferna rolalion are necessany for
Irarsmilting. the VOO signal is divided by divider crcuit
(110, 1C15), The dividad nemibar is switchad by IG12. The
output signal = alse applied to the IC1-1C4 and generates
below wava fomm,

T: chages by FIG or mulliple number
hl

10 us_,f |
|1— 1 —;_1

7 is generally aboul 50 pS. When apphed SHM sigra,
changes fo about 100 pS. This signal is mixed with a video
signal and appled tothe CISPLAY UNIT. And then SHM sig-
nal = detected and compared the dflerence 7. Actul rans.
milding brming & “a” of above illustration.

Tha abowve eynchronizing signal is usad ae the tigger signal
for the pulse signal which is decided pulse widh by 101,
G602, GBS, RI30-R13T. The pulse signal is level-con-
vered at K225 109, 030 and applied o the PA unit

1-2-5 MONITOR. CIRCUIT

The mapgnetron current, heater current, high volage and
scanmer vallage from P& unit are amplified al G177 and
applied to the AT inp of CPU (C11), The CPU anatyzas
and cutputs each mbormation 1o the DISPLAY UMNIT.
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1-3 RF UNIT

The RF unil consisls ol a magnelmn, crculalor, diode limiler
and froni-end,

The maghelion genarales high-anergy oscllation for he
inpul pulse. The circulalor is used 88 a lransmilinecese

swaich. Tha diode Bmiter is used for protecting the receiver
gection at the front-end from excessvely sirong signals.

The fromt-end conssts of an amglifer, oeal oscillator and
DB.M (double ballanced mixer). The microweve signal,
which inputed fram the circulston. B amplifed & the low-
nuise amplfier and then emers the DBM. A mecrowave sig-
ral i then rrined wilh a local osciltaior signal 1o De oonweert-
ed into a B0 MHz IF frequency, The frequency al the lecal
oscillater circull s adjusted with the tuning voltage.

1-4 CTRL UNIT
The GTRL unit consatsts of 1G1, J1, moter and melal plate for
iretallation.

When thi: anlenre is rotating, the base sigral for the anten-
na angle is genarated by the medal plate nterrupting 1G1's
signal &l onca & ratation. The generated signal i appbed 1o
1he IF unil, and then SHM signal is ganerabad an the IF unil

MF1 i a pulse molor, which gear ralioof 75 1.

2 DISPLAY UNIT
2-1 MAIN UNIT

Tha MAIMN unit consists of & reguistor circun, video AD cr-
Cud and interface cincui.

2-1-1 REGULATOR CIRCUIT

The regulator circuil Supplies 30V for SCANNER UNIT 5
and 3.3V for LOGIC unit, LCD backlight voltags lor LCD
backlight cincui.

1) INFUT CIRCUIT

10242 W DG power is applied 1o the MAIN unit via the
FWHR connector {15} and is Ihen passed Inrough the line Gl
tar (L1, C21-C24) lo the regulatar circust, The Ene filler fillers
RF sxmals to pravent ther application ko the switching cir-
cuil

2] SWITCH CIRCUIT

SW1 and SWE from MAIN und Bra connectad 10 the power
switch {511 on the SW unil. When power swilch (SW unil;
51) is open, the power vollage s applied 1o the regulsor cir-
cull (012, O13) and the regulator circull activados poser
contrel giruil (IG6),

3) SWITCHING CIRCUIT

ICE includes an oscillor drouit and & swilching contrmol cir-
cuil. 106 oscillses 60 kHz frequency signal and gensmiles
sawlooth waves al C52. The bime consland circul [R48 and
C52) sets ihe osdllalion frequency.

¥CE {pins 4 and 10} controls the switching crcut (06, O7),
and the pnmary winding of transformer (T1) is alternatety
connacted b end dacornected from the DG power.

4} QUTPUT AND RECTIFIER CIRCUITS

The secondary winding of T1 outpud 30 V. 30 ¥ = reclified
by O3, Od, L4, T30 aid is applied bo the SCANMER UNIT,
LCD back light ciroudl and 5 v DC-DO comvertor crcuit

5] OUTPUT WOLTAGE CONTROL CIRCLIT

MV oulput is diviged by RZE-RIS and is appled 10 the
shunt reguistor (1C-3). When ouiput voltege of 103 increases
due o increase of the 30 W, a base-current of 1he phola-ciu-
per (IC4) ncreases and a corecloremitier's woitaga
decresses. Al this time, 106 (pin 2] reduces output vollage
and fhix widlh of cdpt puse batween pin 9 and pin 10
becomes namow. And also the imerval bme of sclivating 06,
Q7 will e shon.

Thus tha warking tima of primary windirg of transformers {T1)
becomes shor, and the cutpul of secondary windng of T1
decraase. This feedback circuit controls the constent outpul
vollages even il resistance of oufpul or inpul vollage =
changed
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) LOW WOLTAGE PROTECTION CIRCUIT

The inpul vollege of comparator (1C5] is divided by RIE amd
R18. When the devided and appied voltage s waer than &
V', tha oulpul signal of comparator (KG5) dives 215 Then
Q215 oulput "High™ signal o 1CE {pn 4), and then ICE's oul-
pul is tumad OFF.

T) LCD BACHLIGHT CIRCUIT

The LCD backlight circuil consists of KC8, 010, D9, LS and
Gar. G employs DC-DC converter 1C. The cutput wolteg
ig passed throwgh the voltage divider cireuit (R18, R17) end
applied 1o the LD backlight eonroller (IC1a, pin 3). Anather
impuit of LED backighl contraller (1C1a, pin 2) is a brightness
signad from LOGIC unit, and then ICla outputs LOD back-
light control signal.

B} 5V DC-DC CONVERTER CIRCLAT
The 5 DC-DC convarter cocuit consists of ICT, Q18 LS,
GCE2Z, R59 and REQ. ICT alss employs DC-DC comvester 15

9 3.3V DC-DC CONVERTER CIRCLUIT
The 3.3 W DC-DG corvenler cicuit (019, Q20 RE1, RE3)
comverts 5V line inlo 3.3 W constant vollape

2-1-2 VIDEO ANALDG/DIGITAL CIRCUIT

The video anskogidigital circud conelsts of the AJD converber
cifcull for video signaks, and the circuil that separstes the
synchronizing signal and vidisd sigrals from lhe SCANKNER
LNIT.

1) BYNCHRONLZING SIGNAL SEPARATION CIRCUT
HZ100 cuts off the voltege detarmined by R142 and R143
from the average volage of input video signals. And he owe-
pul voltage is used for the base vallage of he comparalor
circuit (1G04} that soparates the synchronizing signal fromn
video signal

The vided signal without synchronizing signal is applied o
the IC105-1C107 and divided a trigger signal ard SHM sig-
nal. These signals ana applied bo the LOGIC wnit.

2] WIDEDQ 3GNAL PROCESSING CIRCLIT

+ NOISE REDUCTION CIRCLUIT

The notse reduckion cncult (G103, Q104, R110-R112, C10E,
CA07) is & low-pass Siler thal swilching passband width
according o the transmitling pese width, and reduces
uriianted nose.

= FTC [RAIM} CIRCUIT

Tha FTL (Fast Teme Constand] circuit [Q106-0113,
C12-C116) is a ow-pass filter that condroBed by the BAk
adustinend, and removes Bcho signals Gaused by snow or
T

= 3TC CIRCLIT

The STC (Sensilivily Teme conbrol) cirouit  {3C120,
RA46-R148, C124-C126) used for reducing the reflection
from surface of the sea. This circuit contmolled by the vallage
asccording 1o the STC control fram e LOGIC unit

= SLICE LEVEL COMPOSITE CIRCLIT
Each woltage of FTC, 5TC, GAIN are comgosied at 12108
and made & bese voltage of the video AMD.

= VIDEDQ A/D

The woltage: from the shce kevel composite circuit is divided
by R134 and R135, and each woitege = appled to the 3-
slage of comgarsior (IC108). The applied sach vollage is
A0 converbed ol 1C10% by compared with the vidao signal

= TUNING DETECTOR CIRCLUIT

The signal at the fime just after fransmitting is made &t
K114, R154, R155, C138. Then tha video signal (without
tha redflection signal) & cut out, and used it Tor the awlomal-
i buning and et

= NCHSE DETECTOR CIRCUIT

The nose [withowt reflection signal] al the time just belore
lrangimilting & smoolhed &l e noise delector circuit
(IC110a), and appbed 1o the CPU 1o condrol the automatic
i level, 10122 works o cancel the intermupting signal from
other ship's fransmission (microwava),

2-1-3 INPUT/OUTPUT CIRCUIT

1] POSITION DATA INFUT CIRCUIT

Position data inpul circuil congists of 2115, 10116, The
MWMEA signals from the externial conmecion (J7, pns 3, 4) ame
shaped wave form at the Schmett circuil (B2115) vie the
photo-coupsar (K116}, and & then applied 1o the LOGIC
unit via J1 {pin 26)

2) BEARING DATA INPUT CIRCLIT

Beanng @ata input cecult consists of 1C115, IC17. The
MBMEA ssqnals Troem the exlemal cannéctor [JE, pn 3, 4) ang
shaped wave form al the Schmill crcut (1C115) via the
phodo-couplar (IG117), and are then applied to the LOGIC
unit vis J1 (pn 26).

I} NMEA QUTFUT CIRCUIT

NMEA putput circuil consists of G114, @115, D105 The
NMEA, signals from the LOGIC unil are inpud b the Mail
umit via J1 [pin 29). The signaés arg buffar-amplified and
lewek-shified at NMEA cutput circult, and are then appied lo
the extemal connectar |J7, pin 1)

4] SERIAL DATA QUTPUT CIRCUIT

Sorial data oulput circut consists of K218, Q116, Q1T The
signals from the LOGH: unil are buller-armgliied and aulpul
ton the SCAMNER UNIT via the external connacior (J4),
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2-2 LOGIC UNIT

The LOGIC wit consiats of 110, FPGA, CPLD, SRAM and
CFU that are 32 bit ARM RISC micro-contrallar. CPLU and a
connod circult control all funchons

1) CPU {ICE)

The CPU {ICE) I8 & 32-bit RISC CPL and acls &5 a comput-
g circuil 1o conteel & luncsons and 1o respond to all kind of
Imerruptions axcept the PP image processing. The CRU
uses a ciock signal from X1

The CPU {ICG) has & DRAM for using fo kead the program
from the: flash ROM &l the stert up. Thus the CPL can act
the program operation ab high-speed.

2) 0 CONTROLLER {RC10)

HG10 s an 110 confraller which canlrols the chip select sgnal
of memaries, Imer funcion, UART funclion. DMA {Denect
Mermory Acoess) controller and abs,

Pins 61, 66, 67 and 95-100 wark as 0 pins for key scen of
each operation

Posilion infarmation of owns ship is applied o pin 43
{UORXD wia the N_FX lermingd [J1, pin 28) on the BN
unit

A eanng sigral of owns ship s applied 10 pin 38 (LWRXD)
via lhe C_RX tarminad (J1, pin 26) on the MAIN unil

An Mo direction signal is spplied to pin 37 (BINT 1) wa the
AL termmal (11, pin 25) on the MAIN uni

An SHM signal [Hesd bearing) ks applied to pin 36 (BINTZ)
via tha SHA tormminal (1, pin 3] on the MAIM un,

A communicalion data from the sub CPLU in the SCANNER
LIMIT is appled to pin 35 (BINT3) via the S_DAT terminal
[J1, pins 23, 24) o the KAIN ons.

An aslarm gignal from K18 15 amplified al e buller amplifi-
g (1012) and applied to the pin 34 (BINT4),

Fin 46 [UOTXD) echoes posilion infarmation of swns ship
inpul fram pin 43 1o MAIN unit

Fin 40 cutputs a communication dala to the sub CPU in the
SCANMER UMIT via the buffer amplifier on the BAIN unil

1) RESET 12 (ICT)
IGT is @ resat IC for CPL (IC6) and 110 controller (BC10)
when lurning powar QN

4} ROM (ICS, IC3)

ICH = 4 Mibits flash ROM, stofee @ syslam opersting pro-
gram for 106 and configuration data for IC18. This Mash
ROM can be updated or re-programmid from outside via
1he intarface comnecter (J1).

153 s a1 serial EEPROM, which backuped while power OFF
such as the data of selup menu,

5y SERLAL A'D CONVERTER (IG1)
¥t is an B bits=d charmels serial AD convenes, which con-
werts STC and TUNE signals to digitad signal.

&) DVA CONVERTER (IC2)

IC:Z is an B bits~<E channets WA conwerter, which condrols the
LCD brightness, dispiay confrast key panel and 5TC set-
g, BAIN satting

7) FIELD MEMORY (IC4)

124 i @ d Mbils fiekd memaory which stomes teat of image dala
for disglay, and also siones control signad and blanking sg-
nal for LCD.

B GPLD (IG16)

IC1E is & CPLD [Complax programmable Logic Device),
which canirols a sampling clock for the PP IC16 genaralas
s@mipling masier glooks for each range (determined CPU
signal) using the doubling (al mside of IC16) dock Troen crys-
1al oacilkater (1],

Maslar samplng frequency: 52,008 MHz

Fange | Samphing |Devided] Harge | Sampling |Dences
L fraguancy | Moo JL frequency | Ho.
o128 (1.3]'525]9& MHz| 1 L] 3.256 MHz | 116
250 .;1.'4|I5?£|95 WHz| A f ZAT bz | 1M

DS (1) (26048 MHz( 112 L] 1.E78 M-z | W32
.74 (3] 17,368 MHz) 173 12 1.055 Mz | 148
1 13024 MHz) 114 1B B4 kHz Rl

15 BEEL MEz | 1B 24 Sa3 kHz 0]

F3 BA1Z MHZ | 1B a2 407 kHz | 1128

a 431 MHz [ 142 I 32 kHz | 11744

9] RAM (IC15, ICZ0)
IC15 is & 256 kbits SRAM. which mamaories the samglisd
data for 2 tramsmisgion al the sampling fraquency.

1520 are used for video RAMs for the echo tradl screen and
FPI screen. Thig chip has & capacily of 1 M bits.

10) FPGA (IC148)

IC16 is a FPGA (Field Programmabie Gate Arey), which
consists of an SRAM bEweng a capadity of equevaien bo about
10000 gates.
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