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+12V

Signals to DDS:
PD1 - D7 serial data
PD3- W_CLK serial data clock
PD4- FR_UP frequency update

D0 and D1 use pull up
resistors on DDS
board

GND
D7 - serial data
W_Clock
FRQ_Update
RESET
+5V
R reference

D6
D5
D4
D3
D2
D1
D0

VINN
VINP
GND
RF Out
GND
QOutB
QOut

5 - RESET
4 - SCK
3 - MISO
2 - MOSI
1 - GND

+5V

+5V

NMEA DATA
GND
1Hz TICK
+5V

Mode Select
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J7

CON7
1
2
3
4
5
6
7

J8

CON7
1
2
3
4
5
6
7

J9

CON7

1
2
3
4
5
6
7 J10

RF OUT

R1 10k

J4
CW Key1

J1

+12V
1

C3
10n

D3

CW key

D2

PTT

R3 2k2

Q2
BC237

1

2

3

D4

SYNC

R4 2k2

J6 PTT1

S1
SYNC BUTTON

J5
ACC

1
2
3
4
5
6
7

R2 2k2

J2
GPS RX

1
2
3
4

D11N4148

C2

100n

J3

Programmer

1
2
3
4
5

JP3

Q1
BC237

1

2

3

X1
10 MHz

JP1
JP2

U2

ATMega8

(RESET) PC61

(RXD) PD02

(TXD) PD13

(INT0) PD24

(INT1) PD35

(XCK/T0) PD46

VCC7

GND8

(XTAL1/TOSC1) PB69

(XTAL2/TOSC2) PB710

(T1) PD511

(AIN0) PD612

(AIN1) PD713

(ICP1) PB014 PB1 (OC1A) 15PB2 (SS/OC1B) 16PB3 (MOSI/OC2) 17PB4 (MISO) 18PB5 (SCK) 19AVCC 20AREF 21AGND 22PC0 (ADC0) 23PC1 (ADC1) 24PC2 (ADC2) 25PC3 (ADC3) 26PC4 (ADC4/SDA) 27PC5 (ADC5/SCL) 28

C1
1u 50V

C5
22p C6

22p

U1
UA7805

IN1

C
O

M
6

OUT 8

C4 100n



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

+5V

+5V

+5V

+5V +5V

D6
D5
D4
D3
D2
D1
D0

VINN
VINP
GND
RF Out
GND
QOutB
QOut

Jumpers:
J1 - connect D2 to groud (necessary for serial mode)
J2 - connects voltage from potentiometer to comparator reference (internal reference)
J3 - when removed, external output level control possible (inserted = set level to maximum)
J4 - 2nd signal output (unfiltered)
J5 - control signals
J6 - parallel data signals (not needed for serial mode)
J7 - filtered signal output, comparator signals

GND
D7 - serial data
W_Clock
FRQ_Update
RESET
+5V
R reference

Serial mode activation:
- Wire DO, D1 to Ucc, D2 to ground (don't connect anything to D0&D1 - pullup resistors active, insert J1)
- Send a pulse to FQ_UD

+5V

Signals:
FR_UP - rising edge updates the freq, resets data transfer pointer
W_CLK - serial data clock. Data signal must be valid while W_CLK is active.
D7 - serial data pin. Sequence consists of 40 bits (32 freq, 5 phase, 3 control bits)
RESET - high performs reset. Connect to ground for normal operation. 

Working with controller board:
J1 jumper not necessary (connected to GND on processor board)
J2 jumper inserted (comparator not used, VINP connected to GND on controller board, but...)
J3 jumper not necessary (connected to GND on processor board)
J4 output not used, spare
J6 all pins grounded on controller board

Compiled from original chinese circuit diagram and own measurement (there are differencies!)
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IO1

AD9850

D31

D22

D13

LSB D04

DGND5

DVDD6

W_CLK7

FQ_UD8

CLKIN9

AGND10

AVDD11

Rset12

QOUTB13

QOUT14 VINN 15VINP 16DACBL(NC) 17AVDD 18AGND 19IOUTB 20IOUT 21RESET 22DVDD 23DGND 24D7 MSB/SER.LOAD 25D6 26D5 27D4 28

J7
Output

1
2
3
4
5
6
7

J2

COMP
1
2

R8
1k

L30.47 uH L20.39 uH L10.39 uH

C4
22p

C12

1p

C11

5p6

C10

4p7R9
200

J3

RSET 1
2

J6

CON7

1
2
3
4
5
6
7

J1

D2 GND

1
2

R4

10k

J4

Out2
1
2R13

1k

R5

10k

R1
3k9

C7
10n

R10
100

C8
100n

+C9
10u

D1

PWR

C5
33p

C1
10n

C3
22p

C6
22p

C15
100n

R11
12k

R7
200

J5

CON7

1
2
3
4
5
6
7

CO1

125 MHz

N
.C

.
1

G
N

D
7

O
U

T
8

U
cc

16

R3 200
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4 4
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1 1

Pot Out - internal 4V stabilizer with 4 kOhm in series (loaded by 10 kOhm potentiometer -> 2.86V)
Pot In - 30 microA by 4V signal (about 100 kOhm)
Vcc - TCXO works between 3 and 7 V (or more?)
Out - TTL square voltage, level not changing for Vcc > 4V

Propagation delay 2 to 12 nsec, typical 6ns.
32 MHz period 31 ns, half  period 16 ns.
RC circuit should add 10 more nsec. -> 100 Ohm 100 pF

AD9851 - rising edge important

External clock - fuses CKSEL 0000

2.86V

+5V

Jumper inserted - freq controlled by trimer only (control blocked)

2.50V

16384000 Hz = 0xFA0000

5 - RESET
4 - SCK
3 - MISO
2 - MOSI
1 - GND

TL081 is not well suited for this application.
Better choice MC33201 (low voltage rail to rail)
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XO?

DFA 36-TR 16.384 MHz

Vcc3

Pot Out2

Pot In1

Out 4

Gnd 5

U2 ATMega8

(RESET) PC61

(RXD) PD02

(TXD) PD13

(INT0) PD24

(INT1) PD35

(XCK/T0) PD46

VCC7

GND8

(XTAL1/TOSC1) PB69

(XTAL2/TOSC2) PB710

(T1) PD511

(AIN0) PD612

(AIN1) PD713

(ICP1) PB014 PB1 (OC1A) 15PB2 (SS/OC1B) 16PB3 (MOSI/OC2) 17PB4 (MISO) 18PB5 (SCK) 19AVCC 20AREF 21AGND 22PC0 (ADC0) 23PC1 (ADC1) 24PC2 (ADC2) 25PC3 (ADC3) 26PC4 (ADC4/SDA) 27PC5 (ADC5/SCL) 28

R?
10k

R?1MOhm

C? 10uF

U?C

74ALS86

9

10
8

U?A

74AHCT86

1

2
3

U?D
74AHCT86

12

13
11

U?B

74AHCT86

4

5
6

R?100

C?
100p

J?

CON2

1
2

JP?JUMPER

R?
1k

D?

Ph
as

e 
LO

C
K

R?
1k

D?

Fr
eq

 L
O

C
K

R?
1k

D?

Fr
eq

 A
BO

VE

R?
1k

D?

Fr
eq

 B
EL

LO
W

R?
1k

D?

1 
H

z 
si

gn
al

 O
K

J?

1 Hz GPS 1
2

J3

Programmer

1
2
3
4
5

C?
10nR? 10k

D?
1N4146

+

-

U?

TL081

3

2
6

7 1
4 5
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Level approx. +10 dBm
(0.7V at 50 ohm)

3dB cut off 4 MHz

coil 5V DC 170ohm,
bistable relay

1

1

1

7

7

7
4

4

4

2

2

2 3

3

3 6

6

65

5

5
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Q4
KF525

R7
100

R5
8k2

R6
15k

R8
10

C9
82p

C8

100n

C14

100n

C12
100n

L1
800nH

Tr1

R12 100

R9
R

C10
CAP NP

L2
INDUCTOR

R10
R

C11
CAP NP

L3
INDUCTOR

J2

from DDS

J1
to PA

Q2
NPN

RE1

COIL A2

1 2

RE2

COIL A1

1 2

D3

1N4146

+C4

47uF
D4

1N4146

R4 5k1

Q3
NPN

RE3

COIL B2

1 2

RE4

COIL B1

1 2

D7

1N4146

+C8

47uF
D8

1N4146

R11 5k1

RE5

COIL C2

1 2

D11

1N4146

+

C15

47uF
D12

1N4146

R13 5k1

J6

BANDS

1
2
3
4

Q4
NPN

RE6

COIL C1

1 2

D10

D9

D6

D5

D2

D1
R2 10

L9 550nH L10 550nH

C12
220p

C13
330

C14
220p

L11 200nH L12 200nH

C16
82p

C17
120p

C18
82p

L7 2.7uH L8 2.7uH

C9
1000p

C10
1800p

C11
1000p

J3

ANT 3.5 MHz

J4

PA out

J5

ANT 18 MHz

J7

ANT 50 MHz

S1

Relay A

S2

Relay B

S3

Relay C

C13
10n

R2 180

R2 180

R2 180


