
VDD

VSS

VSS

SDO/RC5
SDA/SDI/RC4
SCL/SCK/RC3

CCP1/RC2

T1CKI/T1OSO/RC0

RB2
RB1

RB3
RB4
RB5
RB6
RB7

MCLR

RB0/INT

AN0/RA0
AN1/RA1
AN2/RA2

VREF/AN3/RA3

SS/AN4/RA5
T0CKI/RA4

CCP2/T1OSI/RC1

CK/TX/RC6
DT/RX/RC7

CLKIN/OSC1

CLKOUT/OSC2

+5V

A0

A1

A2 SCL

SDAV

Vcc

ss

NC

+5V +5V

VDD
VO

VSS
RS

R/W
E

DB0
DB1
DB2
DB3
DB4
DB5
DB6
DB7

A
K

+5V

+5V

+5V

+5V

+12V

+VDC

+5V

+5V

MODEL NO.

DESCRIPTION

DATE

DRAWN BY

PC BOARD

REVISION

SHEET OF

RESISTANCE VALUES ARE IN OHMS

CAPACITANCE VALUES ARE IN MICROFARADS

UNLESS OTHERWISE SPECIFIED

PCB P/N

MFJ ENTERPRISES, INC.

300 INDUSTRIAL PARK RD

STARKVILLE, MS 39759H. WONG
ENGINEER

H. WONG

E

SDA
SCL

FWD

FREQ
E

SCL

SDA

REF

WAKEUP

CLK/MODE

CLK/MODE

SPKR
ST

PD

WAKEUP

WAKEUP

TUNE

RB1
RB2
RB3
RB4
RB5
RB6

E

RB6

RB5

RB4

RB3

TUNE

RB1

RB2

WAKEUP

CLK/MODE

REF_MTR

SPKR

FWD_MTR

FWD_MTR
REF_MTR

GREEN

ENABLE

1

<WAKEUP>

RS
R/W

CPU, MEMORY, DISPLAY, SWITCHES

5

<TUNE>

<TUNE>
862_0993MFJ-991/993/994

AUTOMATIC ANTENNA TUNER

MFJ-993 ONLY

1

M993_109/29/04

U1

Y1

C116

C117

C120

U2

R49

R57

R58

R56

SW5

SW6

SW3

SW4

R48

R69

R62

R67

R68

R65

R66

R47

D21 D23

D22

C119

C121

SW2

R64

R63C126

D20

SW1

SW7

SW8

R40

HD1 HD2

R59

D24

R73

C118

C122

R55

1

2
3
4
5
6
7

8 9

10

11
12
13
14
15
16
17
18

19

20

21
22
23
24
25
26
27
28

1

2

3

4 5

6

7

8

1

16

4
5
6
7
8
9
10
11
12
13
14
15

2
3

PIC16F76-I/SP

16MHz

.1

22pF

.01

24C64

10K

16X2

22

22

10K

20K

1K

1K

1K

1K

1K

1K

1K

MMBD914 MMBD914

MMBD914

.1

.1

20K

1K.01

MMBD914
1K

22

HSMS2820

10K

6.5-30pF

.1

N/L

DISPLAY

L-UP

L-DN

C-UP

C-DN

MODE

ANT2

ANT1

SEMI

AUTO

TUNE

CONTRAST



+5V

+5V

+5V

+5V

MODEL NO.

DESCRIPTION

DATE

DRAWN BY

PC BOARD

REVISION

SHEET OF

RESISTANCE VALUES ARE IN OHMS

CAPACITANCE VALUES ARE IN MICROFARADS

UNLESS OTHERWISE SPECIFIED

PCB P/N

MFJ ENTERPRISES, INC.

300 INDUSTRIAL PARK RD

STARKVILLE, MS 39759H. WONG
ENGINEER

H. WONG

FWDREF

FREQXMTR

WAKEUP

XMTR

2 5

* SET FWD & REF TRIMPOTS FOR INPUT INTO 50 OHM LOAD.

BRIDGE, L-NETWORK, FREQ CNTR, BALUN

MFJ-991/993/994

AUTOMATIC ANTENNA TUNER

862-0993

M993_1

1

2.722V AT TP WITH 100W

TOROIDS L3,L4,L5,L7,L8 & L10 ARE T106-2,18AWG.
* ALL L-NETWORK CAPACITORS ARE RATED 500V.
* L6 & L9 ARE 14AWG AIR COILS;
* ALL RELAYS ARE SONGLE SMIH-12VDC-SL-C.

09/28/04

L6

COAX2

COAX3

R22 R23

R24 R25

C92 C93

C94 C95

R71 R72

T1

R34

C99

D30

R27R26

U4

D29

U4 U4

U4U4U4

L4

L1
C91

R20

D32D31

C83 C81 C79 C77

T2

L9L10 L8 L5

R21
C89C88

R77

R78

C90

C96
R32

R33

C97 C98

C69C65C61

R35
Q23

RLY2

RLY4RLY5RLY6RLY7

L7

RLY8RLY9RLY10

RLY1

C82 C78

RLY11RLY12

C71

C72

C70

RLY13

C63

C64

RLY14RLY15

C62

C68

C67

C66 C74

C76

C75

C73

RLY16RLY17RLY18

C80C84

RLY3

L3

RLY19

T3

R28 R29

C87

R31

R30

.172uH

18K 18K

1K 1K

.001 .001

N/L N/L

10K 10K

1K

.1

MMBD914

68K68K

F
74HC14

MMBD914

E
74HC14

D
74HC14

C
74HC14

B
74HC14

A
74HC14

1.48uH

1000uH
4-20pF

N/L

1N2701N270

3900pF 2000pF 1000pF 470pF

.084uH12.78uH 6.24uH 3.04uH

68 2W
150pF150pF

2x100 2W

2x100 2W

6.8pF

.01
10K

4.7K

.001 .01

240pF120pF62pF

10K
MMBT3904

.35uH

2000pF 470pF

240pF

240pF

240pF

62pF

62pF

62pF

120pF

120pF

120pF 470pF

470pF

470pF

470pF

1000pF3900pF

.724uH

N/L N/L

15pF

5.6K 1/2W

33K 2W

ANTENNA 1

ANTENNA 2

U4,14

U4,7

REF TP FWD TP

Z
BALANCED

GROUND

WIRE

BALANCED
4Z

BALUN

4:1

TRANSMITTER
COAX1

CURRENT

1213

1011 89

654321



VBB

BLNK ST
CLKVSS

VDD
SDISDO

OUT20
OUT19
OUT18
OUT17
OUT16
OUT15
OUT14
OUT13
OUT12
OUT11 OUT10

OUT9
OUT8
OUT7
OUT6
OUT5
OUT4

OUT2
OUT3

OUT1

+5V

+12Vcoil

+12Vcoil

+12Vcoil

+12Vcoil

+12Vcoil

+12Vcoil

+12Vcoil

+12Vcoil

+12Vcoil+12V

MODEL NO.

DESCRIPTION

DATE

DRAWN BY

PC BOARD

REVISION

SHEET OF

RESISTANCE VALUES ARE IN OHMS

CAPACITANCE VALUES ARE IN MICROFARADS

UNLESS OTHERWISE SPECIFIED

PCB P/N

MFJ ENTERPRISES, INC.

300 INDUSTRIAL PARK RD

STARKVILLE, MS 39759H. WONG
ENGINEER

H. WONG

ST

RED

SDA

RLY18
RLY17
RLY16
RLY15
RLY14
RLY13
RLY12
RLY11

CLK/MODE

RLY19

RLY1

RLY1

RLY3

RLY3

RLY5

RLY5

RLY7

RLY7

RLY9

RLY2

RLY4

RLY6

RLY8

RLY10

RLY2

RLY4

RLY8

RLY6

53

LATCH, RELAY COILS & DRIVERS

862-0993

AUTOMATIC ANTENNA TUNER

MFJ-991/993/994

M993_1

1

05/12/04

C22

C23

C24

C25

C26

C27

C28

U3

C85

C60

C86

D2

D3

D4

D5

D6

D7

D8

R8 Q8

R7

Q7

R6 Q6

R5

Q5

R4
Q4

R3

Q3

C8

C7

C4

C3

C6

C5

Q1

Q2R2

R1

C2

C1

D1

C21C20
C42

C41

C47

C48

C44

C43

C45

C46

RLY8

RLY7

RLY6

RLY5

RLY4

RLY3

RLY1

RLY2

FB3

FB5

FB4

C40

C131

C132

C135

C134

.01

.01

.01

.01

.01

.01

.01

A6812

.01

.01

.01

MMBD914

MMBD914

MMBD914

MMBD914

MMBD914

MMBD914

MMBD914

4.7K MMBT3904

4.7K

MMBT3904

4.7K MMBT3904

4.7K

MMBT3904

4.7K
MMBT3904

4.7K

MMBT3904

.01

.01

.01

.01

.01

.01

MMBT3904

MMBT39044.7K

4.7K

.01

.01

MMBD914

.01.01

.01

.01
.01

.01

.01

.01

.01

.01

RELAY COIL

RELAY COIL

RELAY COIL

RELAY COIL

RELAY COIL

RELAY COIL

RELAY COIL

RELAY COIL

NCB3312K

NCB3312K

NCB3312K

.01

.01

.01

.1

.1

1
2

3
4
5
6
7
8
9

10
11
12

13
14 15

16

17
18
19
20
21
22
23
24
25
26

27
28



+12Vcoil

+12Vcoil

+12Vcoil

+12Vcoil

+12Vcoil

+12Vcoil +12Vcoil

+12Vcoil

+12Vcoil

+12Vcoil

+12Vcoil

MODEL NO.

DESCRIPTION

DATE

DRAWN BY

PC BOARD

REVISION

SHEET OF

RESISTANCE VALUES ARE IN OHMS

CAPACITANCE VALUES ARE IN MICROFARADS

UNLESS OTHERWISE SPECIFIED

PCB P/N

MFJ ENTERPRISES, INC.

300 INDUSTRIAL PARK RD

STARKVILLE, MS 39759H. WONG
ENGINEER

H. WONG

4 5

RELAY COILS & DRIVERS

862_0993

AUTOMATIC ANTENNA TUNER

MFJ-991/993/994

M993_1

1

05/12/04

RLY17

RLY18

RLY16

RLY15

RLY14

RLY13

RLY12

RLY11

RLY19

RLY9

RLY10

C39

C31

C32

C33

C34

C35

C36

C37

C38

C29

C30

R19

D10

D9

D11

D12

D13

D14

D15

D18

D16

D17

D19

R10 Q10

R9

Q9

R18 Q18

R17

Q17

R16 Q16

R15

Q15

R14
Q14

R13

Q13

R12 Q12

R11

Q11

C10

C9

C18

C17

C16

C15

C14

C13

C12

C11

Q19

C19

C57

C56

C58

C55

C52

C53

C51

C54

C49

C50

C59

RLY18

RLY17

RLY16

RLY15

RLY14

RLY13

RLY12

RLY11

RLY9

RLY10

RLY19

C133
.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

4.7K

MMBD914

MMBD914

MMBD914

MMBD914

MMBD914

MMBD914

MMBD914

MMBD914

MMBD914

MMBD914

MMBD914

4.7K MMBT3904

4.7K

MMBT3904

4.7K MMBT3904

4.7K

MMBT3904

4.7K MMBT3904

4.7K

MMBT3904

4.7K
MMBT3904

4.7K

MMBT3904

4.7K MMBT3904

4.7K

MMBT3904

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

MMBT3904

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

RELAY COIL

RELAY COIL

RELAY COIL

RELAY COIL

RELAY COIL

RELAY COIL

RELAY COIL

RELAY COIL

RELAY COIL

RELAY COIL

RELAY COIL

.01



+

-

+5V+12V

+

+12V

+12V

+5V +12V

+VDC

GND

IN OUT

+

+ +

MODEL NO.

DESCRIPTION

DATE

DRAWN BY

PC BOARD

REVISION

SHEET OF

RESISTANCE VALUES ARE IN OHMS

CAPACITANCE VALUES ARE IN MICROFARADS

UNLESS OTHERWISE SPECIFIED

PCB P/N

MFJ ENTERPRISES, INC.

300 INDUSTRIAL PARK RD

STARKVILLE, MS 39759H. WONG
ENGINEER

H. WONG

SPKR

RED

PD

TUNE

TUNE
RB2

RB1

WAKEUP

RB6
RB4RB5

RB3 GREEN
RED

START

KEY

FWD_MTR REF_MTR

SWR METER

METER, REMOTE, RADIO, SPKR, POWER

5 5

* REMOTE DB9 CONNECTOR SHOWN IS OUTSIDE VIEW.

862-0993MFJ-991/993/994

AUTOMATIC ANTENNA TUNER

MFJ-993 ONLY

M993_1

1

09/29/04

R60

J1

J2

R61

C123 C124

U5

Q20

C109
R37

C110

C113 C114

C111

C127

C129

R70

SPKR

C128

C101 C102 C103 C105 C106 C107 C108

R39

SW9

C104

R41

D27

R44

D26

R45

R42 R43

R46

D25

J3

Q21

R51

R52

Q22

R53

R54

R50

R76R75

R74

R36

C125

U6

C130

D34

C112 C115

D33

R38

C100

FB2

FB1

20K

12VDC 1A

20K

.01 .01

LM386

MMBT3904

.01
10K

.1

.1 .1

2200

.1

.1

10

8 OHM

.1

.01 .01 .01 .01 .01 .01 .01

1K

.01

1K

MMBD914

1K

MMBD914

1K

1K 1K

1K

MMBD914

MMBT3904

10K

10K

MMBT3906

130K

10K

10K

10K10K

10K

220

.1

78M05

100

CMR1-10

220 100

CMR1-10

2.2K

.01

NCB3312K

NCB3312K

RADIO
INTERFACE

POWER

FWD REF

LAMP

POWER

<ANT>

<C-DN>

<L-DN>
<AUTO> <C-UP>

<L-UP>

REMOTE

VOLUME

1

2

3
6

5

4

7

8

1
2
3
4
5

6
7
8
9




