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Title
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RF DRIVER

RF INPUT

RF OUTPUT

GND RF OUTPUT

GND RF INPUT

+15V

GND

DRIVER OFF

V-ADJ

Microcontroller

VU Meter

ENABLE

RX RS232

TX RS232

PLL LOCK

SW2

DATA

RF ON/OFF

GND

CLOCK

Temperature

Reflected PW

SW1

Forward PW

+5V

Protection & Meter

+5V

+15V

GND

-15V

FORWARD POWER

REFLECT POWER

V. GATE

RF FWD METER

RF RFL METER

ADJ-A

ADJ-B

ADJ-C

VADJ

LED RF

DB9_FWD_PW

DB9_RFL_PW

Interlock

+24V

DRIVER OFF

VCO

+15V

GND

V-VCO

BF IN

RF OUT

GND RF OUT

GND BF IN

RF PLL

GND RF PLL

PLL

+15V

GND

V-VCO

+5V

ENABLE

GND DATA

DATA

CLOCK
GND RF IN

LED LOCK

RF IN

PLL LOCK

Power Supply

GND

+15V

+24V

-15V

VB

VD

+5V

VA

VC

-5V

Audio

BF OUT

VC

VB

GND

VA

VD

GND BF OUT

VU METER

MONO +

GND MONO

MONO -

SCA 1

GND SCA 1

SCA 2

SCA 3

MPX

GND SCA 2

GND SCA 3

GND MPX

+15V

-15V

-5V

INTERLOCK

LOCK

LOCK

CLOCK

CLOCK

ENABLE

TEMP.

TEMP.

DATA

DATA

ENABLE

INTERLOCK

-5V

GND
ADJ-C
GND

LED PW
LED LOCK

LED LOCK

SW2

LED RF
ADJ-B
ADJ-A

SW1

SW2

SW1
LED LOCK

SW1
SW2

DB9_RFL

DB9_RFL

INTERLOCK

+24V

ADJ-A

+24V

LED RF

+5V

FWD PW V-ADJ

-5V

IN FWD PW

+
24

V

ADJ-C
ADJ-B

+
5V

ADJ-A

DB9_FWD

IN RFL PW

IN FWD PW

ADJ-C

+24V

DB9_FWD

V-GATE

FWD PW

V-ADJ

RFL PW

V-GATE

+
5V

+5V

ADJ-B

LED RF

+5V

INTERLOCK

IN RFL PW

RFL PW

+5V

+
5V

+5V

VD

VC

+15V

+
15

V

VU METER

VU METER

-15V

-15V

VC

GND

VD

GND

VB

+
15

V

VA

+
15

V

VA

+15V

VB

G
N

D

-1
5V

GND

G
N

D

G
N

D

G
N

D

ADJ-A
ADJ-B
ADJ-C
GND
LED RF
GND
LED LOCK
LED PW

SW2

SW1
GND

V-ADJ

+15V

LED PW

+
15

V

J5
STEREO_CODER

1
2
3

L9
22uH

J11
XLR 2 1

3
4

+C1
22MF / 16V

C20
39pF

C17
39pF

C21
39pF

J2
SMB

D1
LL4148

J19
PUSH

1
2
3

C19
1nF

C4
1nF

L1
22uH

TERM7
GND

C3
1nF

L8 22uH

C13
1nF

C14
1nF

L6
22uH

C18
1nF

1

10

J3
DJ2x5

TERM6
V-ADJ

C9
1nF

1

10

J13
DB9

C10
1nF

J20
RJ45

4
5
6
7
8

3
2
1

R192
1K5

J33
N

+ C2
22MF / 16V

+ C15
10MF / 35V

C16
39pF

C5
1nF

C6
1nF

J31 E

C8
1nF

C7
1nF

TERM2
-5V

TERM1
+5V

L10 22uH

C22
1nF

L3
22uH

L2
22uH

R4 10K

C23
1nF

J12
DB9_AUX

1
2
3

R3
10K

D2 LL4148

J4
BNC

1

2

R2
2K2 1

J7
DJ3

R1
2K2

TERM3
FWD PWR

TERM4
RFL PWR

TERM5
V. GATE

R193
2K2

SW1
DB9 MONITOR

1
2
3
4

8
7
6
5

L7
22uH

C12
1nF

C11
1nF

L5
22uH

J6
BNC

1

2

L4
22uH

J8
BNC

1

2

J9
BNC

1

2

J34
15V

C24
1nF

C25
1nF

L11 22uH

J10
BNC

1

2

J1

POWER

J32 A
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VC

VD

VA

VB

+15V

+15V -15V

VA

VC

VB

VD

-15V

+15V

-15V

R18
1K2

R19
3K9

R38
100

J14
DJ3

+ C30
100MF / 25V

R30
560K

+ C37
2.2MF / 50V

R179
20K

R40
1K2

D6
3V3

R32
100K

+

-

U2B
LM358

5

6
7

R39
10K

R48
10K

+

C41
100MF / 25V

+

C43
100MF / 25V

R37
4K7

R47
4K7

R5
27K

R51
4K7

+

-

U3A
LF353

3

2
1

8
4

R41
1K2

R52
10K

R7
12K

C45
47pF

R25
220K

R26
100K

+

C34
10MF / 35V

R24
33

R12
1K

R8
47K

R44
10K

R22
1K

R27
1K

C42
6.8nF

J15
DJ3

C40
4.7nF

+ C31
1000MF / 25V

C26
60pF

R20
1K

FILT1
FILTER 19KHz

1 2 3 4 5 6

78

R17
3K9

R15
1K2

D4
BAT43

R46
3K9

D3
BAT43

+

-

U3B
LF353

5

6
7

R45
3K9

R36
10K

R9
5K

R42
10K

D5
LL4148

R35
560K

R6
47K

R49
2K2

C44
47pF

+

-

U1A
OP275

3

2
1

+

-

U1B
OP275

5

6
7

8
4

R50
10K

R16
200

R43
5K

C27
10pF

R10
27K

R21
12K

R14
12K

R28
4K7

R23
12K

C29
270pF

C33
270pF

C32
270pF

+

C35
470MF / 25V

R29
10K

+

C36
470MF / 25V

R34
NC

D7
LL4148

D8
LL4148+

C38
10MF / 35V

R31
100K

R13
10K

C28
22pF

R11
47K

C39
10pF

+

-

U2A
LM358

3

2
1

8
4

R33
33

BF OUT

VC

VB

GND

VA

VD

GND BF OUT

VU METER

MONO +

GND MONO

MONO -

SCA 1

GND SCA 1

SCA 2

SCA 3

MPX

GND SCA 2

GND SCA 3

GND MPX

+15V

-15V
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PLL_DTA

CH3

PLL_EN

E
N

RW

ADC_EN

RX

SW1

TXD
RXD

SW1

R
W

TXD

CH0

RS

SW1RXD

PLL_LOCK

PLL_CLK

SDTA

SETUP

R
S

EN

CH2

PLL_EN

RF_ONOFF
PLL_LOCK

SCLK
ADC_EN

SETUP

SDTA

CH1

PROG.

TX

RF_ONOFF

SCLK

LAMP

D
1

LAMP

D4

D
3

D
1

D5

D
0

D
6

D
2

D
4

D7

D[0:7]

D
2

D
3

D
6

D1

D
7

D
5

D
0

D2

SW2

D0

D
7

SW2

D
4

D3

D
5

D6

SW2
PLL_CLK
PLL_DTA

+5V

+5V

+5V

+5V

+5V

+5V

+5V

LCD1 DISPLAY V20350

1234 5 67 8 9 10 11 12 13 14 15 16 1718192021 22 2324 25 26 27 28 29 30 31 32 33 34

G
N

D

V
C

C

V
0

R
S

R
W

E
N

D
B

0

D
B

1

D
B

2

D
B

3

D
B

4

D
B

5

D
B

6

D
B

7

LE
D

 -

LE
D

 +

N
C

_G
N

D

_V
C

C

_V
0

_R
S

_R
W

_E
N

_D
B

0

_D
B

1

_D
B

2

_D
B

3

_D
B

4

_D
B

5

_D
B

6

_D
B

7

_L
E

D
-

_L
E

D
+

_N
C

JP1

J16
DJ2

Q1
BC327

+ C50
22MF / 16V

U6 T89C51RD2

2
3
4
5
6
7
8
9

10

11
13
14
15
16
17
18
19

20
21

24
25
26
27
28
29
30
31

32
33

36
37
38
39
40
41
42
43

35

22
231
12

34

44

P1.0
P1.1
P1.2
P1.3
P1.4
P1.5
P1.6
P1.7

RST

RxD
TxD
INT0
INT1
T0
T1
WR
RT

XTAL2
XTAL1

P2.0
P2.1
P2.2
P2.3
P2.4
P2.5
P2.6
P2.7

PSEN
ALE

P0.7
P0.6
P0.5
P0.4
P0.3
P0.2
P0.1
P0.0

EA

GND
CA
B

D

VCC

U7 MAX232

1

2
3
4
5 6
7
8

16

15

14
13 12

11

10
9

C1+

V+
C1-
C2+
C2- V-
T2 OUT
R2 IN

VCC

GND

T1 OUT
R1 IN R1 OUT

T1 IN

T2 IN
R2 OUT

U4 ADC0834

3
4
5
6
1
9
8
7

11
2
12
13
10

14CH0
CH1
CH2
CH3
Vref OUT
Vref IN
AGND
DGND

SARS
CS

CLK
DI

DO

VCC

C

R53
10K

1
23456789

C49
33pF

C48
33pF

Y1
11.0592MHz

R
60

N
C

C52
0.1MF

R
59

N
C

R
62

10
K

C55
0.1MF

C47
0.1MF

+C46
10MF / 35V

J17
DJ2

+

C
51

10
0M

F
 / 

25
V

R64
10K

+

C59 1MF / 16V

R55 10K

R65
1K2

R
61

N
C

R58 10K

R56 10K
R57 10K

+ C54
1MF / 16V

C53
0.1MF

+

C56 1MF / 16V

+

C58 1MF / 16V

+

C57 1MF / 16V

R
66

6k
8

R
72

6k
8

R
70

6k
8

R
69

6k
8

R
68

6k
8

R
67

6k
8

R
71

6k
8

R
63

1K
5

R
54

1K

D9 LL4148

U5
MAX810L

1

2

3

GND

RST

VCC

VU Meter

ENABLE

RX RS232

TX RS232

PLL LOCK

SW2

DATA

RF ON/OFF

GND

CLOCK

Temperature

Reflected PW

SW1

Forward PW

+5V
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+

C81
47MF / 16V

U8 LM78S15/TO

1

2

3IN

G
N

D

OUT

Q14
TIP41C

+ C64
47MF / 16V

Q15
TIP42C

U11 MC79M05CDT

2

1

3IN

G
N

D

OUT

+ C80
220MF / 35V

+ C61
10MF / 35V

C69
0.1MF

+ C65
47MF / 16V

C68
0.1MF

C74
0.1MF

C75
0.1MF

+ C73
22MF / 16V

R76
33

R73
1K2

+

C89
22MF / 16V

C90
0.1MF

C88
0.1MF

R79
33

U20E
40106

11 10

U20D
40106

9 8

U20C
40106

5 6

U20B
40106

3 4

C85
0.1MF +

C86
22MF / 16V

C87
0.1MF

R78
33

D10
LED

D12
MRA4007

D13
MRA4007

C71
0.1MF

R75
33

D15
LED

+ C70
22MF / 16V

R80
1K2

C72
0.1MF

D33
MRA4007

U10 LM7915

2

1

3IN

G
N

D

OUT

+ C161
47MF / 35V

+C60
1000MF / 35V

D34
MRA4007

+C162
47MF / 35V

+ C163
47MF / 35V

+ C62
10MF / 35V

C67
0.1MF

+C164
47MF / 35V

+ C76
47MF / 35V

C165
0.1MF

C66
0.1MF

U9 MC78M05CDT

1

2

3IN

G
N

D

OUT

+ C79
220MF / 35V

C78
10nF

R189
10K

L13
4.7mH

U20A
40106

1 2

U20F
40106

13 12

14
7

C82
0.1MF

C77
0.1MF

+

C84
47MF / 16V

C83
0.1MF

L12
22uH

L15
22uH

R74
390

D11
LED

L14
CHOKE

J37
DJ2

R77
390

D14
LED

+ C63
1000MF / 16V

J38
DJ2

GND

+15V

+24V

-15V

VB

VD

+5V

VA

VC

-5V
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+15V

+5V

+15V

-15V

+5V

+5V

-15V

+5V

-15V

+5V

+24V

-15V

-15V

+24V

-15V

+15V

+24V

+5V

+5V

+5V

R88
1K2

R89
10

+

-

U12B
LM358

5

6
7

+

C91
10MF / 35V

R90
10

R117
10K

R110
10K

R106
1K5

Q4
BC327

R104
18K

R95
47K

+ C96
2.2MF / 50V

+ C94
10MF / 35V

Q6
BDX53

R98
560

+C93
100MF / 25V

R97
47K

R83
100K

C95
0.1MF

R105
10K

R107
50K

C101
0.1MF

+ C97
2.2MF / 50V

+ C103
2.2MF / 50V

+ C100
2.2MF / 50V

R114
4K7

R112
15K

+ C98
2.2MF / 50V

R87
2K2

Q2
BC327

R84
27K

R82
47K

R113
10K

J36
15V

J35
24V

R195
15K

R201
4K7

R96
12K

+

-

U19A
LM358

3

2
1

8
4

+

-

U19B
LM358

5

6
7

C92
0.1MF

R205
47K

Q16
BC327

R204
27K

R99
100

R181
4K7

R186
4K7

R197
470K

R184
10K

C167
1nF

+

C104
10MF / 35V

+

-

U14A
LM358

3

2
1

8
4

R85
47K

R182
470K

R194
2K2

R188
47K

Q7
BC337

Q5
BC337

R91
1K

R203
4K7R198

2K2

Q3
BC337

R93
47K

R119
10K

D16
15V

R199
15K

C159
0.1MF

C168
1nF

R202
4K7

R92
4K7

C160
1nF

R118
10K

R196
560

R180
2K

R116
100

D18
LL4148

D17
LL4148

R183
560

R185
47K

+

-

U14B
LM358

5

6
7

+ C99
4.7MF / 35V

J29
24V

R200
47K

D35
5V1

J30
15V

R101
18K

R115
50K

R102
100K

R108
100

R187
2K

+

C102
10MF / 35V

+

-

U13B
LM358

5

6
7

+

-

U13A
LM358

3

2
1

8
4

R86
47K

R81
47K

C105
0.1MF

R94
47K

R100
27K

D19
15V

R111
10K

R109
10K

+

-

U12A
LM358

3

2
1

8
4

+5V

+15V

GND

-15V

FORWARD POWER

REFLECT POWER

V. GATE

RF FWD METER

RF RFL METER

ADJ-A

ADJ-B

ADJ-C

VADJ

LED RF

DB9_FWD_PW

DB9_RFL_PW

Interlock

+24V

DRIVER OFF
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C156
NC

C155
NC

D32
LL4148

R167
470

C152
220pFL24

3T/.6D

R162
27K

Q12
PD55003

R173
39

C145
1nF

R169 12

C143
0.1MF

R166
3K9

R165
10K

C149
NC

L20
18T/0.4D

R168
390

R176 12

C157
22pF

C147
4.7nF L21

3T/.6D

C148
33pF

R171
330

L22
3T/.6D

C150
10pF

Q13
BFR96

C153
0.1MF

L23
2T/.6D

C151
1nFR178

56

+ C142
10MF / 35V

R170
330

R177
12K

C158
22pF

R163
10

C146
0.1MF

R164
10

+ C144
10MF / 35V

C154
39pF

R172 10
R174 10

C141
0.1MF

R175
470

RF INPUT

RF OUTPUT

GND RF OUTPUT

GND RF INPUT

+15V

GND

DRIVER OFF

V-ADJ
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Title
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N COM

R121 47

C122
100pF

+ C114
10MF / 35V

R129
10

C120
100pF

R120
22

U15 MC78M08CDT

1

2

3IN

G
N

D

OUT

+ C107
2.2MF / 50V

C110
0.1MF

+ C108
2.2MF / 50V

R122
22

D25
MV209

R133
470K

+ C109
1000MF / 16V

+ C106
1000MF / 16V

D22
MV209

COAX1
RG178

D24
MV209

D20
MV209

L19
22µH

R134
180

D21
MV209

D26
MV209

R131
6K8

C116
100pF

+

C121
47MF / 16V R132

47K

R128
330

R123 47

Q8
J310

Q9
J310

C112
0.1MF

R130
470

C113
0.1MF

L17
22µH

C117
3.3pF

U16
ERA6

1

2

3

4

L16
2.2µH

+ C111
10MF / 35V

L18
8T/0.6D

R125
82

C115
0.1MF

R126
680

+ C118
2.2MF / 50V

C119
3.3pF

C123
22pF

D27
MV209

D23
MV209

R124
82

R127
680

+15V

GND

V-VCO

BF IN

RF OUT

GND RF OUT

GND BF IN RF PLL

GND RF PLL
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N COM

R191
1K

+ C124
10MF / 35V

R150
47K

J18
TEST Fref.

J28
S

J27
N

D30
LL4148

R138
18K

R135
56K

C129
1nF

R153
47K

R161
1K

R140
4K7

R146
3K9

+C136
47MF / 16V

R156
47K

R158
100K

+ C125
22MF / 16V

Q10
BC327

R157
470

R159
560 + C139

22MF / 16V

R142
100

+
C140
2.2MF / 50V

Q11
BC327

R154
47K

R145
120K

R148
10

D29
LED

R149
100

R144
180

+

C135
1000MF / 16V

C127
0.1MF

R155
470

R143
560

+ C134
470MF / 25V

TCXO1
MHz 12.800

1

7 8

14N.C

GND OUT

Vcc

+

C128
22MF / 16V

C133
0.1MF

+

C137
220MF / 16V

+ C130
2.2MF / 50V

R147
3K9

R137
100

+

-

U18B
LM358

5

6
7

+ C132
22MF / 16V

R136
10K

C138
1nF

R141
2K7

C126
0.1MF

R152
47K

R151
47K

+

C131
470MF / 25V

R160
220K

R139
330

U17
LMX1501

1

2

3

4

5

6

7

8 9

10

11

12

13

14

15

16OSCin

OSCout

Vp

Vcc

Do
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