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Datahastighet:
1 bit per sekund

D = Deutschland

C = Long wave signal
F = Frankfurt

77 = 77.5 kHz

En sandare

Miljontals mottagare

Tid fran atomur
Vaderinfo fran Meteo
Publikt tidsprotokoll

Hemligt
vaderprotokoll
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Wert

Bezeichnung

kein

Schweres Wetter 24 Std.

M2

Schweres Wetter Tag

Schweres Wetter Nacht
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Eisregen Nacht
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Sandaren

Protokollet
Ljudet



ljud.html

Frequency Callsign Country

40 kHz

60 kHz

66.66 kHz
68.5 kHz
75 kHz

77.5 kHz

162 kHz

JJY| ® Japan

GBZ &&= UK
JJY| ® Japan

WWVB == United States Fort Collins, Coloradd|

RBU M Russia
BPC | China

HBG Switzerland

DCF77 ™™ Germany

TDF 0 B France

Sandaren

Andra sandare,

langvag

Location Aerial type
Mount Otakadoya, : .
Fukushima Capacitance hat, height 250 m

Anthorn, Cumbria
Mount Hagane, Kyushu |Capacitance hat, height 200 m

Two capacitance hats, height 122
m

Elektrougli, Moscow
Xi'an
Prangins
Vertical omni-directional antennas

Mainflingen, Hesse with top-loading capacity, height
150 m

Two guyed steel lattice masts,

Allouis height 350 m, fed on the top

2000 kW

Power
50 kW

17 kKW
50 kW

70 kW
10 kW

20 KW

50 kW



Mottagarna

Citizen ATV53-3023
$1000

2000 km in the radius of Japan
JJY, Frequency :40 kHz/60 kHz (Fukushima/Kyushu
Dual band)

3000 km in the radius of Fort Collins, Colorado
WWVB, Frequency: 60 kHz

1500 km in the radius of Germany
MSF/DCF77, Frequency 60 kHz/77,5 kHz

When Los Angeles, Denver, Chicago, and New York
are selected, it receives US wave (WWVB) and the
time of the place is corrected.



Mottagarna

Clas Ohlson
99 kr
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Klocka med vaderstation Mottagarna

Kjell & Co
600 kr

Vaderprognoser fran www.meteotest.ch 2 ganger
per dag, bearbetas och skickas ut via DCF/HBG

|
[—’P_METEOTIMEJ



http://www.meteotest.ch/

Hans tester:

Oregon digitalur: 58:30
Analog klocka: 57.00 (?)
Digital vackarklocka: 00.30
Analog vackarklocka: 00.30

Tid for synkronisering: Ca 2,5 minuter

Mottagarna

Mottagaren startar
for tid-
synkronisering vid
bestamda tidpunkter




PON TCO 937727 e

115 16
GND &3 FLB
VCC Power Supply Decoder LA
DEC
AGC p| Rectifier & SL

Amplifier Integrator

SB QIA QIBQ2A Q2B REC INT

e Drivspanning: 1.2-5.2V

e Stromforbrukning: 20 uA

e HOg kanslighet: 1 uV typical

e Ett eller tva kristallfilter

e AGC hold mode for bridging over known
interferences (e.qg., stepper motor)

Mottagarna

En radio-IC:
U4226B
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U4226B

Control lines

20| NC
19| NC
TCO
— - |
18| NC PON 3) )
—~ Microcomputer
SL 1)
17| NC
16
Display
15
14—
—
13
77.5 kHz
12 =
11 1) If SL is not used. SL is connected to V

2) 77.5 kHz crystal can be replaced by 10
3) If IC is activated. PON is connected to

Mottagarna

Komplett klocka




The Elproma DCF77N clock
18 developed to guarantee the
exact time on LAN or stand-
alone computer systems.
The DCF77N clock system
recetves the radio signal
which 1s transmitted by the
DCF77 Atomic clock
transmitter near Frankfurt in
Germany. The time signal is
based on the vibration
frequency of the caesium
atom. The accuracy is about
1 second mn 300.000 years.
The Elproma DCF77N clock
recerves this time signal and
check whether the time
frame 1s correct or not.

Inside the DCF77N clock a
system of 5 mternal clocks
ensure that the received time
18 the correct time. In this
way improper receives ume
signals can never disturb
your compute: time and the
exact time i’ puaranteed.
Even after/3 days without
power and not receiving the
DCF signai the accurate
time 18 guaranteed. From
now on the acunrate time 18
always available 1o~ your
operating system and

apphcation programs. Special

features include a low
voltage alarm contact, a
switched mains

Exakt tid

ELPROMA ATOMIC
DCF77N CLOCK

THE EXACT TIME FOR NETWORKS AND
STAND ALONE PC’S

and relay contact output
controlled by a
programmable 7 day timer
ziia a 24V slave clock ouipet
The Elproma DCF77N clock
has found its way in the
market where exact time 18
essential. Amongst the many
apphecations you will find:
time registration systems,
banking, stock exchange,
transportation com- panies,
airlines, research,
broadcasting.

Hans Sundgren 12 maj 2011



Exakt tid

SPECIFICATIONS / FEATURES

Synchronizes your server or PC time with the DCF-radiosignal. The DCF-signal is
broadcasted by the to Amic-clock transmitter near to Frankfurt (Germany).

Signal quality indication on display
Equipped with a special multi-clock system to guarantee the exact time and date
Designed to function in systems which are performing time-related processes

Up to 3 days without power & without receiving the DCF-signal, the accurate time is
guaranteed

The Elproma-DCF-clock has an attractive design and a LCD-display showing time, date,
signal quality and relay status

Hans Sundgren 12 maj 2011



Hypotes: .
Man borde val kunna simulera DCF77- DCF Simulator

signalen? Examensuppgift KTH
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Hans Sundgren 12 maj 2011
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DCF77

Transmitter
comparison

Simulator: 0.2 W, emitted 2
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| il e Lo o ol Antenna
i ' comparison

150m high vertical omnidirectional %
antenna with top capacitances 0oz

Simulator;

Hans Sundgren 12 maj 2011



http://upload.wikimedia.org/wikipedia/commons/6/69/Dcf77.jpg

DCF Simulator

(i 32.768 kHz _ g
Display with 4 viewing modes + set mode
Controls .
— A~ coa ps LCD display, HD44780 1 9 2 9 3 mlkroprol
p oan . RC5 D5 | Tranemitting bit: 12
+0 o RB5 DCF Simulator RCE D6 o
| RAS ZE:EmS6  DET=L

RC7 D7

26811 - 8- 23 Monday

= S
m RB4  (S7 Backlight

‘ﬂ" i LU RAO . C
I ”E Eig - Transmitter

R 77.5 kHz AM

st RB2 | MOD ANT |———<
-0 4 .

_____ g RA2 ~--- RA4 ¢ PWR

,,,,,,,,,, | Set false date

i Inc/Dec and time AT e
paoms $-4Y E—— + PIC16F886

"""""" "o » Clock frequency 8 MHz
Amplifier %—Eﬂ * 8 kB EEPROM for program

Sound Sound RB5 RB4 —J{PWR N

selection generation T * 0.368 kB RAM
RB4 RBO Digital ;RW « 24 |/0O
RB5 RB1

potentiometer

e " i

RB6 RB2 I

RC3
RC6 i

RC7

* 49 kr hos Kjell & Co




DCF Simulator

1:a versionen:
Elektriskt interface




DCF Simulator

2:a versionen:
Radio-interface




DCF Simulator

3:e versionen :
Radio-interface och
utokad human-
device-interface

-Info pa display

-Ljud for ”1” och ”0”

Hans Sundgren 12 maj 2011



bit value[:z = 1: Sf Blways 1

bit walue[2l] = minl.O; J/ Hinutes, BCD 1

bit value[2Z] = minl.l1; -

bit value[23] = minl.2; DCF SImU|atOr
bit walue[24] = minl.3;

bit walue[:Z3] = minld.0;

bit value[2&] = minl0.l; Programmet:

bit walue[27] = minld.2;

fo of ones = ca 2000 rader C-kod

fur_: 1=21; 1i<28; 1++) = 4000 code words

no of onesz = no of ones+bit value[i]:

2] = no of ones%i; // Even parity bi
2] = hourl.O; /7 Hours, BCD les
bit value[30] = hourl.l:;

bit walue[3l] = hourl.Z;
bit wvalue[ZZ] = hourl.:z;
bit value[33] = hourl0.0;
bit walue[32] = hourld.l;

no of ones = 0;
for (i=232; 1<35; 1++) // Calculate numk

no of ones = no of ones + bit wvalue([i]:
}
bBit walue[3Z] = no of ones%i; /4 Ewven parity ki

bBit wvalue[: = davyl.O; /¢ Day of month,
e+ TmraTlina S 1 = =TT i

I "
|




DCF Simulator

Praktiskt test

Hans Sundgren 12 maj 2011



DCF Simulator

Veroboard-version



Kretsschema

DCF Simulator

In-circuit- . ICPPICIBFE90  ICPPICI6F628  ICP:PICI6FE86 2
programming PIN4=V/PP PIN4=\/PP PIN1=VPP 10
PIN18=CLK PIN12=CLK PIN27=CLK i
PIN19=DAT PIN13=DAT PIN28=DAT —
| e = L e
W oo
OJ5Zoa .
Z0c0>> +5V +5v. Sound selection j_ +5V F . .
PIC16FA90 DCF simulater logics JTCONTROLS_1
Sound generator PIC16FE86 10 LED, button Start
1 20 o 9 LED, button Transmit
¥DD  ves PIC16F628 .
q res oar |2 — 1 vpp  par 2 i LED, button View
q rag ook P2 4 re ora e < Ra0 Clk - LED, button Set
A ver rez B = rez Rreo P " Ral REs - Button Start
4 rcs Rroo P - pp4 pay P2 i1 Ra2  REs |22 3 Button Transmit
BCZ37 1k o ros oRor B 4 e Res B - rex RE: - Button \View
7] 14 B 14 5 23 3 Button Set
04UF 4 res Ro2 H2 q ves  woo i | res RE2 = - )
A —9| RCE  RBs M A reo par |2 ] ras  RE1 2 - Rotary +/-, A-pin
£ jouF T e 4 re1 o e —] ves ke =2 Rotary +/-, B-pin
o =57 Res q re: mes [ = ra7voD [ 8V L
I RB3  RB4 i B T
47 | TDA2822 T [ RN
SICIN T 10uF 32.768kHz = gg‘z Egg 10
+ N+ ; ;" , X9C503 . +5V [l MET S rCa 2
outz N2 e | T — ne oo H '
GHND M2 o EEN G 47pF 47pF 100 JZCONTROLS_2
J_10 4 i L 5 o | g
n ves  rw e J_ 100 LED green (1)
Amplifier T — i gl IR
i i Rotary Sound, A-pin
4 Rotary Sound, B-pin
E] On/Off switch
o . — 2 On/Off switch
Digital potentiometer 1k +5V/ 1 | Ground for controls
BC237 L 1
4 ND Hay
10k GND
BC337 k E: oy
FERRITE_ANTENNA . *
Transmitter, low power AM EEEEREREE A +5V
" JB:ANTENNA ] x oo <liol o] [ A== A== = j\
—/ 47k ¥ 80k a0 [FRARERFRRFTZRAEEN o
% i
M B =
- ] J_ [T]mk I il J4:EXTERNAL J31cp LCD 4x20 characters & 78L05Z
sy .gnteml-la 4 o i vo B
+ ignal + 3 A
,l\ G3UH-61A1 220 AV - . ; SND
47M 4 1 enD | =0 = = B
| — 1|_Cij‘”4 IEiR 3 u T 0.68uF 0.10uF
] 13 1 J5:BATTERY
3 1 ] Battery, + [ &L ~
L) 1. Transmitter on/off Battery, - | 4= 1
77.5kHz 470k _g éo
T g - DCF77 Simulator .
1089 ) . dcf/7_simulator_{
I47pF I47pF with LCD display and sound
£ 2010-05-03 22:27:30
Design: Hans Sundgren, May 2010 —




DCF Simulator

Antenna tuning

[ =

......

Hans Sundgren 12 maj 2011



Instéllningar

Start/Stop

Transmit

@ DCF77 Simulator

oo Ll *°}

DCF Simulator

@ ® B

77.5 kHz

Yy <+ =

Set time (+) JL__TI

o-12v 4



Matthias Franz, HBO9EFY

DCF Simulator

Andra:

* Schweiz

* Australien

» Sydamerika
» Sydafrika




DCF Simulator

Test
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