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Title

DROITWICH LOCKED FREQUENCY STANDARD

ORIGINAL VERSION CREATED IN 1977

AFTER MANY CHANGES CURRENT SITUATION SHOWN

over 680
Voltage

Ohms

+12V
10uF1uF0.22uF 2200.22uF1800.22uF 0.22uF

15K

100

47nF

10V10uF

10022nF 2K7

toroids: Philips 3C11 or 3E25 14 mm

2.2uF

Double ferrite bar

198 kHz
Droitwich

2x
1N4148

1K

2N3819

22nF

BC550

1M BC550

33nF

1K

150nF

2N3819

220pF

190t

*

220pF

190t10t10t

2n7

*
*

190t 10t

220pF

BC109

3K3

* 8

 14
 13
  2

1
1
2

9

  5
  4

1
1 7

10

 6

3

TBA12OS

BC108

4.7V330

0

4V

12V

to digital part

sheet 21uF 1uF 680

10K

2K2

1K2

10nF

50t

2x
1N4148

1K

10t

220nF 220nF

1K

20t6t

150nF
47nF

100nF
560

6t20t

coax

33nF

2701K4K7

GAIN

*

ACTIVE (OUTSIDE) AERIAL IN PVC TUBE

+12V

NO unwanted feedback between BAR and TOROID
During gain-set: Watch for oscillations

or remove gain pot completely
If problems: twist 20 turns windings connections,

500uF

50K

Droitwich audio

10nF

strength indication

1uF

3 1/2 mm earphone jack
(for audio QRM/QRN check)

(Small bandwidth & compression)
M

100uA instr.

3K3

Droitwich strength

loop voltage

BC550

(for aerial alignment)

100K

22nF

18K

BC560

tant.
4.7uF

18K

0.3W
560

1K

22nF

47nF

1N4148

1K

X-TAL IN

1K
1K

BC550

5Vpp

16

CIN  3

VCOUT  4

SIN 14

CX  6

CX  7

INH  5

R1 11

R2 12

PP  1

P1  2

P2 13

VCOIN  9

DEMO 10

ZEN 15

4046

tant.
10uF

100K

LOCK
OUT OF

LED
RED

tant.
1uF 470

set M=50% for locked

BRIGHT 1N4148

multiturn
100

BB204G 68K

tant.
10uF 100nF

6.8V

BC550

47K

1K 150nF

4K7

+12V

To digital part
sheet 2

2K2

BC550

1K

2K210K2K2

47nF

BC550
220pF

*
470pF

*

*

68K

390pF

BB204G

470K

C

22pF

REF. X-TAL
1000KHz

10K 100K

47nF

  3

  2
 1

8

4 A

TL072

(= 6 Volts loop U)10K15K

100nF1uF
470K100K

47uF 47uF

8

1K

1K

BC550

+12V

Rx IN
5Vpp

1K
Hi-rel tantalum 35V

470K R when locked
NO leak voltage over

Try loop alignment R
in place of jumper

47K or 100K or 150K

Or JUMPER varicap-U to 6V and lock by hand with C
Place jumper back in PLL position

* = ultra stable styroflex capacitor

Set oscillator C for PLL varicap U = 5 to 6V

IF ALL WORKS WELL, DECREASE CHANGE SPEED WITH ADDED LOOP R
100K IS PRACTICAL MAXIMUM

PLL-1E.SCH
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Title

DROITWICH LOCKED FREQUENCY STANDARD

ORIGINAL VERSION CREATED IN 1977

AFTER MANY CHANGES CURRENT SITUATION SHOWN

VCC

1K

2 KHz Rx

VCC

1/2T / 198 kHz198 KHz Rx filtered

ADD CAPACITORS TO
OBTAIN ABOUT 2,5 V

MODULATION JITTER FILTER, ALSO
DROPOUT AND PHASE JUMP SUPPRESSION

680pF
560pF

10K

LOOP VOLTAGE

560pF

CIN  3

VCOUT  4

SIN 14

CX  6

CX  7

INH  5

R1 11

R2 12

PP  1

P1  2

P2 13

VCOIN  9

DEMO 10

ZEN 15

U4

74HCT4046

100K

470K

CLK 10

RST 11

Q1  9

Q2  7

Q3  6

Q4  5

Q5  3

Q6  2

Q7  4

Q8 13

Q9 12

Q10 14

Q11 15

Q12  1

U7

74HCT4040

  1
  2

  4
  5

 6

U6A

74LS13

4K7
VCC

D  2

CLK  3

Q  5

Q  6

P
R

4

C
L

1

U2A

74LS74

47

1 KHz Rx

to 5-12V interface
near PLL

SYMM 1KHz - Rx

  1  2

U5A

74LS04

1 MHz
47

500 KHz
47

VCC

  3  4

U5B

74LS04

1K

VCC

100pF

 9
10

12
13

  8

U6B

74LS13

 DIV. 99 
1uF

47uF Tant  2x

100uF TOTAL
VCC

8K2

4.7V

to TBA120 buffer

198 KHz Rx

220

  9
 10

 12
 13

 8

U1B

74LS13

100 KHz ref

VCC
SMALL DELAY TO STRETCH AND DELAY RESET PULSE

VCC

1K

200KHz
47

  5  6

U5C

74LS04

to 5-12V interface
near PLL

SYMM 1KHz - REF

1 KHz refCKA 15

CKB 12

CLR 14

QA 13

QB 11

QC 10

QD  9

U8B

74LS390

CKA  1

CKB  4

CLR  2

QA  3

QB  5

QC  6

QD  7

U8A

74LS390

200 KHz ref

A 14

B  1

R0(1)  2

R0(2)  3

R9(1)  6

R9(2)  7

QA 12

QB  9

QC  8

QD 11

U3

74LS90

To 1MHz X-TAL

 DIV. 10 

VCC

 DIV. 100 VCC

 11 10

U5E

74LS04

1K

100 KHz
47

500 KHz ref

VCC

D 12

CLK 11

Q  9

Q  8

P
R

1
0

C
L

1
3

U2B74LS74

VCC

1 MHz ref

VCC

  1
  2

  4
  5

 6

U1A

74LS13

oscil. buffer

4K7

4n7

 13 12

U5F

74LS04

  9  8

U5D

74LS04

100nF 10nF 150nF 10nF 150nF 150nF

PLL-2E.SCH
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DROITWICH LOCKED FREQUENCY STANDARD

POWER SUPPLY - 2 VOLTAGES FROM 1 TRANSFORMER

+12 VoltsIN  1 OUT  3
G
N
D

2

+12V   1A
7812

(L130   0.5A)

Y

4KV peak
3n9

ON/OFF

CT

250 mA
2X 9V AC

22nF

100nF

100nF

35V
1000uF

47nF 10uF 10uF

22nF

MAINS
FILTER

Y

4KV peak

2.5nF

100nF

X2

Y
4KV peak

2.5nF

ALL 10uF = tantalum

+5 Volts

180

10uF47nF 10uF
IN  1 OUT  3

G
N
D

2

+5V   1A
7805

(L129   0.75A)

10mH x2

Y

400V AC
4n7

125mA 125mA

4KV PEAK 16V
1000uF

GREEN
LED

PLL-3.SCH

GNDNL

220V mains


