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SUMMARY
1. Title

A Study on the development of TGPS(Telemetering of Global Positioning System)

buoy for the measurement of surface sea current.

1. Necessity and objective of the study

1. Necessity
- Need to new equipments for the study and measurement of ocean current
and ocean variation data on real time and the same time and durability.
- Need to a new methode of the measuring system for the ocean surface

current which is applied to radio communication and GPS.

2. Obijective
- The technical transfer for the manufacturing of the hardware and operation
software of the ocean buoy system.
- The technical transfer a knowhow of the data acquisition and telemetering

from the ocean buoy system.

. Scope of the study
- Make a small size the dimension of transmitter and receiver unit using the

chip electric components.

- Improvement for the software of operation and tracking of TGPS buoy.
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- Development for the technique of manufacturing of size, shape, and
buoyance of the TGPS buoy hull and holey sock.
- Field experiment of TGPS buoy
Established the receiving station
Final inspection of electrical function before buoy deployment
Connection and confirm of the holey sock and buoy before the launching

Data acquisition and analysis

IV. Result of the study

1. Miniaturization of transmitter and receiver system.
- Using the chip electric components and make more a stability, reliability
of the circuit board.
2. Design and development of RF Modem(Tx and Rx)
- Elevation of data quality with FSK modulation by the RF modem.
3. Positioning program
- The positioning program has advanced for more convenient and powerful
for user.
4. TGPS Buoy Hull
- The buoy hull is a spherical shape and the material is FRP and diameter is

400(mm]. The specification of holey sock is as same as WOCE program.

V. Conclusions and suggestions

The TGPS buoy system has been Field experiment at East-south sea
(KuRyongPo, Pusan), South sea(The strait of Cheju) and West sea(Hong Do,
AnMyun Do) in Korea since March 1994.



After field experiment has appeared some points of improvement matters

L))

2)

3)

4)

5)

6)

7)

8)

9)

The followings are results of field experiment.

The frequency is 155.400(Mhz] band and it was not much white noise for

operation

A suitable RF output power was 5(W) on 12(V) DC battery.

The software has improved more useful and easy handling for user

Must be carefully check to sealing parts of buoy before launching

Could be changing the lengths of holey sock can use at deep sea and
swallow water boths

If possible to establish the receiving station at height location and it is
better to does not disturbed of radio wave

It is more efficiency of prepared separation of the CIS file on all coastal
map in Korea

It is possible to real time measuring the ocean surface current and
circulation pattern

It could be cost down for sea surface current survey than other tracking

buoy using the satellite

Most important things are the antenna matching on Tx and watertight of buoy,

selection of the receiving station, and all data recording with PC. This technique

of TGPS system enough to applied not ocean but also a multi purpose of tracking

system at land.
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Table. 1 Specification of TGPS system

1) Transmitter
. Power supply
. Frequency band
. Channel
. Modulation
. Ant
. Range

. Transmitting time
. Power SW
. RF Power

DC 12 [V]

155 [Mhz]

Option

FSK

¥hip 50 [ohm]

Over the 30 [Km] ( Depend on
RX station level )

Variable ( Option )

External On/0ff

5 [W]

2) Receiver

. Power supply

. Channel

. Ant Type

. Data out

. Sensitivity

. External audio SP

. Portable/Easy installation

AC 110/220 or DC 12 [V]

Option

155 [Mhz] band 3 stage GP type
Serial output for PC

Less then 0.3 [uv] / 20 [dB]

3) Monitoring Program
. TGPS buoy location

. Time

. Buoy speed ( Current speed )
. Course ( Direction )

. Buoy ID No.

. Surface Temperature data

. Range ( From RX to TGPS )

. Available calling each buoy

. Variable changing scale ( Easy zooming )

. Available port selection

. 3 9te] pAAte] vehd 2 Buoyd] AXE
Hog st AlZbFd nhdo] 491 ol &
Z47h J1El oy W] e E vy 7%

ol glck,

Latitude, Longitude and UTM X,
Y
GMT and Local Time
Knots

Degree

Option [TC]
moomm. m [m]
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2.2.3 Holey Sock
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Table 3. The value of components of the Tx power circuit

Dimension Thickness

L No. (1D) [mm) ()] Turns _Remark

L1 5.0 0.6 1

L2 2.5 0.4 3 Maxon W/T
L3 5.0 1.0 3

L4 4.0 1.0 10 chock/core
L5 5.0 0.6 1

L6 5.0 0.6 4

L7 5.0 0.6 4

L8 5.0 0.6 4

7} 4418 RF Modenm
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go] &3t AL WHZI](Modem)o|Th RS232CY dlo]E] AFL WAl HAZ
d TR 43X E W3R g 22 AL wolk W= A4 Yaolrh
2y B4 HAS AR diEel of WS adRe FeiEes AMEY 4 ¢l
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1}. Modem?] 71%-3} =&

B H27e ohd2a A uiAE Fol viols g A$dted Re] Way
Bxolch HFEHU Euldely AHEEE TtIAY U3 E obd2a AS HMolA
SAB 7ol AUSIES WR F2, AW AIE $AUY the BRsjo g
Y tAE AE2 HHsle F= dF AT BHIlolch. HEZIE A $
AlN-ot SARE FEHDN AR Fig. 128 HE27Y 329 78 7152 U
B Zlojch.
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| | ’
I I
I I
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|
Digital signal | Analog signal | Digital signal

Fig. 12. Function of modulator/demodulator
t}h. Modem & %4 7%

ZFE Ex A/D HB7|25E & U A3 E doly £33}7] (Encoder)
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$23 PelE WP vhE iy A& B3l $41”ch. HE RN ARE
St B2 WS B Gxo mel o' WYPS AMSY ZAUASE AR o
A2 272 ojld2a I E HRY of AEEHE Yy IF "R Fy4 W
Z YA ETHE 94 HE YAS Yiich diFHo R goly Falofy H Rl
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4 Hzxel Y312 43 F3h4 Wo| WR(Frequency Shift Keying), $14 Hol
HZ(Phase Shift Keying), & HHo|] ¥ =X( Amplitude Shift Keying) 52
Y3l Zo| BFolth '

olet ol & AolA o] 8R WX WA Fuig ol YA (FsK)olm o] W
AL RS2 ARSI BT Fuio] FEE A MR Yoz gt
AZe] U Fu4E F X2 Aste dolEzt "17 (Mark) EE "07(
Space) Wgtel] wel £ FiieF UFH FuEE A& BUa £AF
M olF d4H WY 1" B "07 9 AelE WEo] FE WX uhyo|t}

F3H¢ Ho| ARE HlF7] HRI|oM de] o] &= tiAE 2,000 [bps]
ojstellq AHg-®cTh x| Hx AL PSE FE A ¢xof U izt
42150 (9600 [bps]) 4418 =}Z+= EPROM(87C51)olM Fig. 9¢t & ¢xe&E
22 AR} Aoy £ UA Hen, o3 Y Folg FEY 4 UEHF I H
H ¥ (Identification No. )&} A13¥ o] Y& HASIA AL $3id g
LS 4 3 &S RUES slo] £ Yy dds A8l $4 29 PYs
PIT o] A2 o3t Wals AlZto] wel 2AFH = e BFo] & dY4A
Zich.

2 dol BelFA ABE 4] Al L=l met A2 Yol Fhssith
& §F EFF25Y VMEES 270 st ¥a% 4 gich

2. A%

441712 AP AC EE= DC 12 [VIZ 5o 7Hssin] Qteuey dypias
50 [ohm] 22 155 [Mhz]che] 3%t GP <telUtE AMEstdrh. 478 ¢ 2=
t PC2 &oi7}7] Hol 441 RFERY dYHrh o] B2 A2 HE &9
H FKAZE T AZ2 J4% P2 gl rcyt 4171 Alojof Q)
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7}, RF 2%t 3%7] 9 5437

d¥” HZE a1, @M 2% FFE 3ch T1 T2 $£4)
1138 Eziiolrt. Xxlo FHH 413 = Q2 collector o
¢} 4.0 [VIZ=EE FHHY o] A¥:= ohA] TN 3 Ho| C10& F3lod T4
C12, T5 CI322 F4H £4 Fyi4e FAH =23 HIE AX 05¢ Mixertt
E Eolrh 03, U= FPUAIIEN gty e s FAJ719 ARt Fuig
A Aoz de| 2RSSt e 38 IF UAS AYsigcl

@M= ( Fe - 10.7 )/3 [Mhz]d] Fule& UAAch $A AY¥L c198
Bte] 042 172} T8, Cc21e &3ty At Fud] 3 Aufigl Fe - 10.7 [Mhz]g]
Fute2 ulpo] T8, C23¢] &3t F3 E o] Q5(35K40)Mixer T E F4l A%
o} A E7HAl H+= ZRolt)h ( Fig. 15 1st IF circuit ¥R)

dEVHE Fste
a

F34ol 239

Antenna 146.200(MHz)

L‘ RF Amplifier ‘l‘ 10.700(MHz)

L—Mi_x er

135.4999(MHz)

Crystal oscillator }— Multiplexer
I (x3)

45.1666(MHz)
Crystal 45.1666(MHz)

=[]

Fig. 15. RF Amp and 1st IF
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osol Sole 441 Nz} TRz UTE 0solH TYHe] Y Fus =
W2ql T9 2 The U (Band pass Filter)ol SJsto} £7 23h4el 10.7 [Mhzl @
WE] 2% 37 374 FH71Q 6, W Fol Tt |

. A2 32 Fe @ IR AR(FXYR)

Q6, Q7ell &3l FHY 7 FulE= €30S F3leo] U2( MC3361 ) RI6L =R
Eolzith o] A% E % 1,200 A7 A 2 FFLAZIA 10.245 [Mhz]le] HA
Az Eysto] w1l 3HY 455 [Khz]e A 2 $7 Foe7t REAAA Y, of AR
£ F29] 455 [Khz] HEE T3l U2 YFol gl A FF7o ol 4
E 2 xoAe} o]l 2 A 2 FU FI4ENEH JPEFISE B2 33
= AZPYAN H=2olrh v2e] ¥ gHLE e JH ATE 7 &Y 5377
Ql U3 (LM 386) %l 3 HoZ JYHCL R 2E F 2F & 7hd3xoln 13 1
sHe &Y AZs HF w7t Hch

2t. 44l RF Moden

4408 RF Moden 2 4183 AL FUyt 322 FA4=] glch Fig 163
Zol £4l7] &¥Lo2FE UL FSK A3 N E9E 3& F3t]  Modem IC
U2( TMC3105JE) Pin 4% Eojztt}h. o] ICE= single-chip FSK Modem & ICZ2A
F % voice band modemo A W2 thgFHo] £4x 4 7j5& 71X @ ol&
- H3 glem BELL202 E¥= CCITT V23 & 71&%ojzt ¥ 4 Qith

PindE EolZt FSKAIZE R oA frequency-to-voltage® conversion o}
PA3] HZH positive logicH] TIXE P22 =FolHrt olmf high logic
leveld Z$-oll:= Mark, low logic leveld Z-9of= Space® Hrti. Pin8ofiM U}
£ 23%:= gH|E njolaz ZEEF Icql U1(87C51) single chip EPROM Pin 10
o2 Bojzitlk IC & ZEI0] 7Ms(4KB)3t wig W2 AYLE 3Fo] 7t
B Zo] oIt Pin 1144 &HEE= 41T = serial outputEA Q3 Baseo]
o7} Emitter& AX WA} N2 4Hoflq HAFEZE dFHCE .
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tlo] 3t ofuRlde] el A4+ YaHoz sh, 1 PaALE Fu
27t §248 E U EAgo] We4F ATk WM W U LF 2L e
zubrel AEIE AL ZHSH W Az AT VW ol BE F
Tol s Azle ol T3] oAl (TP & oY% 2d E2 3jF
& d,1993 @ sjFd H=x)
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3.2.1. A 3y

1995 44 24U E 49 27 71A] 3U3 AF sfYPelA 5the] TGPS Buoys
Agstdch. AF Y AUe AAYes $u4 MX Zo| niy Fusich
T4 AE AF Y chdo] dAstAa delvE iy Ao dAstgch
deite] gole ¥ EIE EYSHY Y <f 350 [n] B= gch

APL Fol: AFYof H EFoZ 15 [Kn] Hojzl Fof s5tfe] FolE 3t



Fof Hyon o] sgo] HF AP 717 A2 F Fss Rolth

A fxolq A Yol obF FolEo] ¢lol HAon AT A ZAXA
F Eol frh ¥V FUY AL Z AP ( olo=EXR) Ad¥HUAdE FAUME
dxstgd et 77k Azl ( oF 10 [Koluig]) diXE A27F Fsix 9o 2
ol AzldMe AXE A R FH2 A ol AT FH £ dHUY
o] #AIYel HAsHA Uehtn & ZHojet FZHch Table 404 5709 ¥
o] F #1o] AZole fAlo] AR Aoy X}F Fu4rt MB(shift)HE FiThrl
232 44 Brol HAth UnAE AKILE Y AAE Hgon §3I
Y. H) BN Flola W 7zhe Y L Table 48t Fom 2 HF (
#3, # 5 )AYol Foiste st oLt #32 o] T 34 st 2ol U=
Aol Adrlzlen #52 ALHA APchye] =Haldch Fig. 172 AF &
ol Fol7t ¥ FY=F Uehd Rojch

Table 4. TGPS buoys of field experiment at strait of Cheju

ID [Frequency |{GPS S/N |RF Output| VSWR |Source | Remark
No. | [Mhz] [W] [¥] [Battery
[pcv]

1 155. 340 0048787 12 0.1 12.5 New

2 | 155.340 (0044216 13 0.1 12.5 New

3 | 155.280 (0049066 4.5 0.1 12.5 Y.H

4 155. 400 0050237 12 0.6 |12.5 New

5 | 155.280 0048746 5.5 0.2 |12.5 Y.H

6 | 155.280 [0048999 10 0.1 12.5 0ld
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3.2.2. ¥x ¥ 39y

19951 64 27 & 69 30 Alojo]l F= ¥ 3YlA TePSH-o] HAHES
Ao ojuf HA] Table 5 oA} o] 5708 Fol& FAq3tdey 1F
#3 Fol7} F3t4 WL glo] Holle ATV} AFele £4 5ol Hrh
ZLAEE At UFel Aol AT 4t uitlolq g2 Alde] =%
AFol "asirks Aol A4t Yelytch

Table 5. TGPS buoys of field experiment at Hongdo

ID [|Frequency [RF Output|{ VSWR [Source Remark
No. | [Mhz] (vl [W] |[Battery
{Dcv]
1 155. 340 12 0.1 12.5
2 155. 340 12 0.1 12.5
3 | 155.280 10 0.1 |12.5 [155.2755 ¥l
4 155. 400 12.2 0.1 12.5
5 155. 280 4.5 0.1 12.5 Y.H
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Fig. 18. The screen of TGPS buoy No.5 at Hongdo
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Appendix A.

Photos of TGPS system

Photo.

Photo.

Photo.

Photo.

Photo.

Photo.
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TGPS Buoy
Inside view of TGPS Buoy
Inside view of transmitter
Inside view of receiver
Receiving station

Receiving antenna
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Photo. 2 Inside view of TGPS buoy
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Photo. 3 Inside view of transmitter
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Photo. 4 Inside view of receiver
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Photo. 5 Receiving station

Photo. 6 Receiving antenna



Appendix B.

Part list of TGPS system

1. POWER UNIT PART LIST
2.RF RX MODEM PART LIST
3. VHF RECEIVER CIRCUIT PART LIST
4. RF TX MODEM PART LIST

5. VHF TRANSMITTER CIRCUIT PART LIST



1. POWER UNIT PART LIST

DESCRIPTION

CONDENSER(TC)

i
’e
e
12
’e

v

TANTALUM CONDENSER
RESISTOR
INDUCTOR

r

TR
VARIABLE CAPACITOR

NAME Qty

100P
8P
222P
221P
7P

100P

22P

27P

5P

7P

12P

10/25

1/8W 479

1/8W 10KQ

ID:5¢ WIRE:0.6¢ 1T

ID:2.5¢ WIRE:0.4¢ MAXOM W/T

ID:5¢ WIRE:1¢ 8T
ID:4¢ WIRE:1¢ 10T
ID:5¢ WIRE:0.6¢ 4T
25C23590

20P

Ll I R R e B B e i L

1
2

SYMBOLS

C1

c2
C3,6
C4,7
Cl

c8

c9
C10, 14, 22
Cl1,13
C12

C1

C15
C514
Rl

R2

L1

L2

L3

L4
L5,6,7,8
Q1
VCl,2
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2.RF RX MODEM PART LIST

DESCRIPTION

CERAMIC CONDENSER

v

v

TANTALUM CONDENSER

.

v

CARBON FILM RESISTOR

IC

e
4

i

X-TAL

I

i

S¥ DIODE

LED

CONNECTOR

[

TR

NAME

0.01 50%J
0.1
30P
47/16
1/25
10/25
10KQ 1/16W
15k’
33KQ
12k’
1000 °°
5.6KQ *°
2.2KQ **
5600
TCM3105
87C51
78L05
4069
7.3728Mhz
4.433619Mhz
1N4148

2.5m/m 5P

DP-9 MALE
A1271

Qty

e e B e e e e S S T )

T T T = T o T T T S S ey Vo

SYMBOL

C3,4
C5,6,7,8,14
C15,16,17,18
C1,C9

€19

c21

R3

Rl

R2

R4

R5,6

R8,9

R10

R11

U2 TI1
Ul INTEL
U4 MOTA
U3 "
X1

X2

D1

D2

CN1

CN2

Q3
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20
21
22
23
24
25
26
27
28
29
30

3. VHF RECEIVER CIRCUIT PART LIST

DESCRIPTION

1.C

e

e

FET
TR
CARBON FILM RESISTOR

e

NAME

MC3361P
LM386
78L06
35K74

KTC1923(2SC3194)

KTC380

100Q 1/4WJ
220Q
4700
560Q '
1KQ
1.5kQ **
2.2KQ "
2.7KQ 1/16W
2.7KQ 1/16J
3.3KQ 1/4WJ
4.7KQ
6.8kQ '’
10kQ  *°

22k@ !
100kQ *’
180kQ '
220kQ 7
330kQ '
470kQ *’
0.SPF 50WJ
1PF "
5PF "
6PF "
7PF "

Qty

O b= DD bt et bmb D) b T = DD = 0N DD e e e e

DO = et e ) ket e e () DN

SYMBOLS

Ul MOTOROLA
U2 NEC
U3 INTEL
Q5
Q1,2,3,4 KEC
Q6,7 KEC
R10,12
R32
R14,15
R30
R3,6,9,23,28
R16
R4, 25
R17
R34
R31
RS, 29
R8
R7,13, 20, 26,
R27,33
R21
R18, 22
R1,2
R11
R19
R24
Cz,10,11
C22
C13
C8
C1,C12



31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

54
55
56

57

58
59

60

VR
IFT
IFT

L

INDUCTOR

e

TRIMMER
DIODE
X-TAL

i

X-TAL FILTER

e

CERAMIC CONDENSER

i

r?

L4

MONOLITHIC CONDENSER

POLYSTER CONDENSER

re

TANTALUM CONDENSER

8PF '
10PF  *’
22PF "'
33FF
47PF "’
68PF '’
56PF '’
120PF '’
10KB(GFO6P)

10. 7Mhz(5-)(018)
455Khz(%)(057)
RF& A01(08)
HS10 A02(010)
A03(09)

0. 2uH

1. OuH

5 TO 50P(5)
1N4148

10. 245MhZ
CH

10M154
CFU455Khz
102 50WJ

472 "’
103 *°
104 °°
104MD 50WJ
102 "

223 "
2.2uH 16WJ

O) ot bt bk bt D) bt b b D) QN R ks e D)D) e e e D) DN

cz21,23
c3
C4,14

€19

C31
C15
C16
C20, 32
VRI, 2
9
T10
T6
T1,4,5,7,8
12,3
L1

L2

VC1
D1,2

X2

X1

F1

F2
C5,7,24,27,
C30, 46

C17, 25, 26,
C28,29

c6,9,18,52,53

C48

C33, 34,35,
C37,47
C38, 39,40
C41, 42
C36



61
62
63
64
65
66
67

% IFT(08,09,10) AF&-A] A WA

1

b W N

ELECTROLYTIC CONDENSER

X
e

[

CONNECTOR
CABLE
PCB

CONDENSER(TC)

L
re
i

L4

4.7uH

10uH 7

47uH "’

100uH
2.5m/m 4P

RG178

100 x 45 x 1.6t

10P 50WJ

8P L

A

15p °°
47 r e

—_ ) DN

1

30Cm

1

[ S S

C44

C43, 45
C49, 50, 54
Cs1

C1,8,12,
c21,23
C13

C4

c3

C19
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11
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13

14
15
16
17
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21
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26
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4, RF TX MODEM PART LIST

DESCRIPTION

CERAMIC CONDENSER

L

o
1
’:
L

TANTALUM CONDENSER

CARBON FILM RESISTOR

i

X

1C

X-TAL

S¥ DIODE
TR

VR

SW
CONNECTOR
PIN

NAME

0.01 50WJ
0.1 "

20 7
P
100p "
470P
1/25

47/16
560Q 1/16W
4.7KQ "'
10K *’

24 O
47KQ "’
180KQ **

4069

TCM3105

87C51

78L05
4.433619MHz
7.3728WHz
1N4148(KDS193)
C3875(KTC3875)

KTA1504(KTA1298)

10KB
SW4P(DIP)
SW16P(DIP)
HEADER 6
TEST PIN

Qty

NN =N =N W W

P bt

13

wHHl—l.—ll—‘#.—'i—ll—l.—‘.—lHi—‘

SYMBOLS

C16,C17
C1,C2,C3,Cl5,
C18,C19,
C20,C21

C13
C5,C6,C12
C9,C4,C10
C7,C8

C11

C14,C22

R6

R10,R17
R1,R2,R3, R4,
R8,R9,R16
R11

R7
RS5,R12,R13,R14
R15,R18,R19,
R20, R21, R22,
R23, R24, R25
Ul

U2

U3

U4

X1

X2

D1
Q1,Q2,04,0Q5
Q3

VIR

S1

S2

CN1

TP1, TP2, TP3
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23
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VHF TRANSMITTER CIRCUIT PART LIST

DESCRIPTION

I.C
TR

2
]

’e

VCC DICDE

SV DIODE

X-TAL

VC TRIMMER

CERAMIC CONDENSER(TC)

e
r e
’

¢,

CERAMIC CONDENSER

TANTALUM CONDENSER
CARBON FILM RESISTOR

e

NAME

78L08
MRF586
KTC3880
KTA1298
KTC4376

KDS2236S

KDS-193
KDV173
CH

5-50PF D=6¢

5PF NPOJ 50V
2PF N750J 50V

7PF
10PF
12PF
22PF
27PF
33PF
56PF

100PF NPOJ 50V

150PF
1000PF

2200PF

0. 01LF
1UF 1

2.2UF

4. 7CF

10Q 5%
100Q "
220Q "

—53—

N4

6WvJ

L

1/4%

Qty

b— bt b G B T DD = ket DN DD b ke DN b e e e g b

[
[

N () = e e (7 D

SYMBOLS

‘Ul Intel

Q7 Motorola

Q1,2,3,4 KEC

Q5 KEC

Q6 KEC

D1

D2

D3,4 MITJ

X1

VCl1,2,3,4

C32,33

C11,18

C17

Cc3

C19, 40

C10, 20, 26,27, 34
€25, 37, 38, 39
C1,6,12
C13
C5

C4
C2,15,16,21,23,
C24, 28, 31, 35,
C36, 45
C8,9,43
C7,22,29,41,42
C30
Cl4
C44
R21, 23,25
R11,13,16,17
R29



31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

CARBON FILM RESISTOR

‘e

VR SEMI

v

0SC CHOCK COIL

X

INDUCTOR

r

IFT
PCB CONNECTOR
PCB

RF CABLE

560Q
680Q
1KQ
1.5KQ

2. 2KQ
4.7KQ
10KQ
22KQ
100KQ *

33KQ 5% 1/4¥

47KQ
2KB(GF06P

re
v
e
v
L
e
e
L

’

)

10KB(GFO6P)

1UH(RESISTOR TYPE)
4. 7UH(RESISTOR TYPE)
5T 8] 4.20 0.5n/m

4T
A01(08)
A02(010)

2.5m/m 6P MALE
1.6t x 100 x 45

RG 178

DN DN DN O PN ke e ) ke b by e Q) et b [\ et st

=)

30Cm

R22
R30

‘R1,8

R26

R20

R10, 15,27
R2,6,7,28
R3,12,19,24
R4

R9

R5,14,18
VR2

VR1

14,7

L1
L2,3,8,9,10,11
L5,6

T1,2

13,4

CN1
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