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1

DC Supply Conditioning

Fuse Table

7.5 A/side
3 A

15 A
15 A/sideP750-FM

P350-FM
10 A/side
15 A/side

10 A/side
10 A
3 A
2 A

P400-VHF-H
P400-VHF-L

15 A
15 AP200-VHF-L

P200-VHF-H

PA25-VHF-H
PA25-VHF-L

U200LD UHF
U60LD UHF
P150-UHF
P50-UHF

5 APA10-UHF
PA5-UHF 4 A

User Interface Module

Vin     

J101C

TAC 58V

F103

see table

V3 Cond 

+

63V

C103
100uF

V3 Input
ETQ-P6F1R3LFA

L103

J101B

TAC 58V

F102

see table

V2 Cond 

+

63V

C102
100uF

V2 Input

SML-LX1206GW

D104
Green

ETQ-P6F1R3LFA
L102

ETQ-P6F1R3LFA
L101

SML-LX1206GW

D102
Green

V1 Input

+

63V

C101
100uF

V1 Cond 
TAC 58V

F101

see table

SMBJ48A FM D101SMBJ30A TV

J101A

J101D

TAC 58V

F104

see table

V4 Cond 

+

63V

C104
100uF

V4 Input
ETQ-P6F1R3LFA

L104

SML-LX1206GW

D106
Green

SML-LX1206GW

D108
Green

SMBJ48A FM D103SMBJ30A TV

SMBJ48A FM D105SMBJ30A TV

SMBJ48A FM D107SMBJ30A TV

J101F
GND IN  

SMBJ48A FM D109SMBJ30A TV

SML-LX1206GW

D110
Green

ETQ-P6F1R3LFA
L105

V5 Input

+

63V

C105
100uF

V5 Cond 
TAC 58V

F105

see table

J101E

TAC 58V

F106

tbd

VgenCond

SMBJ48A FM D111SMBJ30A TV

R108
20

R109
20

R105
20

R106
20

R103
20

R102
20

2.7k TV
R101

4.87k FM

R111
20

R112
20

2.7k TV
R104

4.87k FM

2.7k TV
R107

4.87k FM

2.7k TV
R110

4.87k FM

2.7k TV
R113

4.87k FM
R115
20

R114
20
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Current Monitoring

2

User Interface Module

C118
0.01uF

C117
0.01uF

L107
0.01uH

C107
0.01uF

C106
0.01uF

L106
0.01uH

+3.3 Vdc

C109
0.1uF

INA1685
1

2

3 4

U101

V1 Cond V1 Out  
J102A

I1 Buff 

C108
0.1uF

C113
0.1uF

I2 Buff 

J102B
V2 Out  V2 Cond 

INA1685
1

2

3 4

U102

C110
0.1uF

+

OPA2340UA
U106A

+3.3 Vdc

+

OPA2340UA
U106B C114

0.1uF

C111
0.1uF

C112
0.1uF

C115
0.1uF

C116
0.1uF

C120
0.1uF

I4 Buff INA1685
1

2

3 4

U104

V4 Cond V4 Out  
J102D

C124
0.1uF

C119
0.1uF

I3 Buff 

J102C
V3 Out  V3 Cond 

INA1685
1

2

3 4

U103

C121
0.1uF

C125
0.1uF

+

OPA2340UA
U107A

+

OPA2340UA
U107B

C122
0.1uF

C123
0.1uF

C126
0.1uF

C127
0.1uF

R117
0.012

R118
0.012

R119
100k

R122
100k

R121
0.012

R120
0.012

R126
0.012

R127
0.012

R128
100k

R125
100k

R124
0.012

R123
0.012
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Membrane Switch Inputs

3

Voltage/Current Monitoring
User Interface Module

C129
0.01uF

C128
0.01uF

L108
0.01uH

+3.3 Vdc

C131
0.1uF

I5 Buff INA1685
1

2

3 4

U105

V5 Cond 
V5 Out  

J102E

C130
0.1uF

C132
0.1uF

+

OPA2340UA
U108A C133

0.1uF
C134
0.1uF

+

OPA2340UA
U108B C135

0.1uF

Vin     V1 ADC  

I1 ADC  I1 Buff 

I2 ADC  I2 Buff 

I5 Buff I5 ADC  

I3 ADC  I3 Buff 

I4 Buff I4 ADC  

C136
0.1uF

C137
0.1uF

C138
0.1uF

C139
0.1uF

C140
0.1uF

Nav-uPC 

Pow-uPC 

Nav-IN  

Pow-IN  P1
P2
P3
P4 P5

P6
P7
P8

U109
MOCD211M

J103D

J103A

J103E

J103B
P1
P2
P3
P4 P5

P6
P7
P8

U110
MOCD211M

Sel-IN  

Res-IN  

Sel-uPC 

RESET   

+3 Vdc  

+3 Vdc  

J103C
GND     

R129
0.012

R130
0.012

R131
100k

R134

249k

R133
3.3k

68.1k - FM

R132

37.4k - TV

R135
249k

R136
249k

R137
249k

R138
249k

R139
249k

R145
10k

R144
10k

R143
1k

R142
1k

R141
10k

R140
10k

R146
10k

R147
10k

R148
1k

R149
1k

R150
10k

R151
10k
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4

Microcontroller

User Interface Module

- DIP SWITCH 7,6,5 SET ID
- DIP SWITCH 2 SETS CALIBRATION MODE
- DIP SWITCH 1 ENABLES CAN BUS TERMINATION

C142
0.01uF

C141
0.01uF

L109
0.01uH

tbd
C145

Buzzer  

BkLtCtrl

LED1    

LCD Vss 

LCD Vdd 

LCD Vo  

LCD RS  

LCD R/*W

LCD E   

J104
LED A   

LED K   

CANterm1

CANterm2

RN101 10k

Sel-uPC 

Nav-uPC 

Pow-uPC 

Pin15LCD

Pin3LCD 

+5 Vdc  

LCD D4  

LCD D3  

LCD D2  

LCD D1  

LCD D0  

LCD D5  

LCD D7  

LCD D6  

C144
0.1uF

C143
0.1uF

TDO     

TDI     

TMS     

TCK     

CAN CS  

SCK     

SIMO    

SOMI    

DVccP1A3P2A4P3A5P4A6P5A7P6
P7XinP8XoutP9
P10
P11P1 0P12P1 1P13
P14
P15
P16

P
1
7

P
1
8

P
1
9

P
2
0

P
2
1

P
2
 
2
P
2
2

P
2
3

P
2
4

P
2
5

P
2
6

P
2
7

P
2
8

S
I
M
O
0
P
2
9

S
O
M
I
0
P
3
0

U
C
L
K
0
P
3
1

P
3
2

P33
P34
P35
P36
P37
P38
P39
P40
P41
P42
P43
P44
P45
P46
P47

MCLKP48

P
4
9

P
5
0

P
5
1

P
5
2

P
5
3
T
D
O

P
5
4
T
D
I

P
5
5
T
M
S

P
5
6
T
C
K

P
5
7
R
S
T
 

P
5
8
A
0

P
5
9
A
1

P
6
0
A
2

P
6
1
A
V
s
s

P
6
2
D
V
s
s

P
6
3
A
V
c
c

P
6
4

U112
MSP430F133

+3.3 Vdc RESET   

CAN CLK 

Vcc

G
N
D

Reset

U111
MCP130

C147
30pF

C146
30pF

Y101
6.00MHZ

V1 ADC  

I5 ADC  

I4 ADC  

I1 ADC  

I2 ADC  

I3 ADC  

+3.3 Vdc

7
6
5
4
3
2
1

S101
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5

CAN and Programmer Interface

User Interface Module

C148
0.01uF

L110
0.01uH

J106D

J105D

J106F

J105F

J106A

J105E

J106E

+3.3V-1 

GND-1   

GND-2   

+3.3V-2 

+5V-2   

+5V-1   

RESET-2 RESET   

+3.3Vdc 

+5Vdc   

J106H

J105H

CANH-2  

CANL-2  

+3.3Vdc 

CANterm2

CANterm1
TXCANP1RXCANP2

P3
P4
P5
P6
P7
P8OSC1P9VssP10 P11

P12
P13

SCKP14
P15

SIP16
SOP17
CSP18
RESETP19
VddP20

U113

MCP2510

J106G

C149
0.01uF

CAN CLK 

DP1GNDP2VccP3RP4 P5
CANLP6
CANHP7

P8

U114
SN65HV232

CAN CS  

SCK     

SIMO    

SOMI    

+3.3Vdc 

RESET   

CANL-1  

CANH-1  

J105G

TDO     

TDI     

TMS     

TCK     

JTAG header
J107

R153
100k

R152
100
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6

Power Supplies

User Interface Module

J108
FanOut  

C163
0.01uF

D118
DIODE

L112
33uH

C159
22uF

C160
22uF

C161
0.1uF

C162
1uF

C156
22uF

C157
22uF

C158
22uF

LM2679

Vin

G
n
d

R
a
d
s

S
o
f
t
S
t
a
r
t Feedbk

Cboost

Vout

U119

VgenCond

Buzzer  

Littlefuse 1812L

F108

Littlefuse 1812L

F107

S102

IN

COM

OUT

U117
LM1117MP-3.3

D117
+3.3V LED

D115
+5V LED

Pin15LCD

RL101
G6L-1F 5Vdc

+

C150
100uF

SML-LX1206GW

D113
Green

LED1    

D116
S1D-13

BkLtCtrl

10V tantalum

C152
10uF

Pin3LCD 

R159
10k 40%

+

C155
100uF

+

C154
100uF

C153
100uF

+5 Vdc  

+3.3 Vdc

+ C151
1000uF

L111
100uHVin

Vout

Feedbk

G
n
d

O
n
/
O
f
f

U115
LM2576S-5.0

+5 Vdc  

VgenCond

D114
30BQ060

P1
P2
P3
P4P5

P6
P7
P8

U118
LM2660M

P1
P2
P3
P4
P5
P6
P7
P8 P9

P10
P11
P12
P13
P14
P15
P16

U116
ULN2003

R160
1.4k

R161
27k

R162
6.2k

R157
4.7

BZ101

R158
430

tbd
R154

R155
1k

R156
10k
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- DIP SWITCH 3,2,1 SET ID

- DIP SWITCH 7 ENABLES CAN

  TERMINATION

Coupler Conditioning Module

1

Microcontroller

2
SOMI    

8
GROUND  

7
SIMO    

1
SCK     

6
DAC2 CS 

+

C205
10uF

C204
0.1uF

LED 6   

LED 5   

LED 4   

LED 3   

TMP SO  

TMP CS  

TMP SCK 

TMP VCC 

TMP GND 

3

8

4

J202 2

1

C208
0.01uF

C209
0.01uF

L203
0.01uH

C203
0.01uF

C201
0.01uF

L202
0.01uH

C202
0.01uF

L201
0.01uH

LED 2   

LED 1   

DRVR DIS

CANterm2

CANterm1

913487

RN201 10k +3.3 Vdc

VSWR    

PSU     

TEMP    

OVERDRV 

CAR UP  

CAR DOWN

CAR ON  

CAR OFF 

SOFT RES

+5 Vdc  

ATEN5   

ATEN4   

ATEN3   

ATEN2   

ATEN1   

ATEN-Vcc

5

7

2

3

1

J201 4

DAC CS  

TDO     

TDI     

TMS     

TCK     

CAN CS  

SCK     

SIMO    

SOMI    

+3.3 Vdc RESET   

CAN CLK 

C207
33pF

C206
33pF

Y201
6.00MHZ

RFL-POW 

FWD-POW 

1
2
3
4
5
6
7

DIP SW7

S201

Vcc Reset

G
N
D

U201
MCP130-450

XinP8
P7

A7P6

A6P5

A5P4

A4P3

A3P2

DVccP1

XoutP9
P10
P11

P1 0P12
P1 1P13

P14
P15
P16

MCLKP48
P47
P46
P45
P44
P43
P42
P41
P40
P39
P38
P37
P36
P35
P34
P33

P
1
7

P
1
8

P
1
9

P
2
0

P
2
1

P
2
 
2
P
2
2

P
2
3

P
2
4

P
2
5

P
2
6

P
2
7

P
2
8

S
I
M
O
0
P
2
9

S
O
M
I
0
P
3
0

U
C
L
K
0
P
3
1

P
3
2

P
4
9

P
5
0

P
5
1

P
5
2

P
5
3

T
D
O

P
5
4

T
D
I

P
5
5

T
M
S

P
5
6

T
C
K

P
5
7

R
e
s
e
t

P
5
8

A
0

P
5
9

A
1

P
6
0

A
2

P
6
1

A
V
s
s

P
6
2

D
V
s
s

P
6
3

A
V
c
c

P
6
4

U202

MSP430F149

R206

R205

R208

R207

R204

R203

R202

R201
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Coupler Conditioning Module

2

CAN and Programmer Interface

RESET-2 
J204 1

C212
0.01uF

C213
0.1uF

C210
0.01uF

C211
0.1uF

J203 4

J204 4
D201

+5V-2   

+5V-1   

+5Vdc   

GND-2   

GND-1   

J204 2

J203 2

J203 6

J204 6

D202

+3.3V-1 

+3.3V-2 

+3.3Vdc 

MCP2510

P1
P2
P3
P4
P5
P6
P7
P8
P9 P10

P11
P12
P13
P14
P15
P16
P17
P18

U204 SN65HV232

DP1
GNDP2
VccP3
RP4 P5

CANLP6

CANHP7
P8

U203 J203 7

CANH-1  

CANL-1  

RESET   

+3.3Vdc 

SOMI    

SIMO    

SCK     

CAN CS  

CAN CLK 

C215
0.01uF

J204 7

CANterm1

CANterm2

CANL-2  

CANH-2  

J203 8

J204 8

RESET   RESET-1 
J203 1L204

0.01uH

C214
0.01uF

J205
JTAG

TCK     

TMS     

TDI     

TDO     

+3.3Vdc 

0

R209

R210
100
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Coupler Conditioning Module

3

Coupler Input

Interface

LED 3   

LED 4   

D206 D210

+3.3 Vdc

LED 2   

+5 Vdc  

J202

7
DISABLE 

K201
D211

L207
0.01uH

C221
0.01uF

C220
0.01uF

ULN2003

P1
P2
P3
P4
P5
P6
P7
P8 P9

P10
P11
P12
P13
P14
P15
P16

U205

LED 1   

DRVR DIS

LED 5   

LED 6   

D205 D207 D208 D209

J207
3

J206
3

C218
0.01uF

L206

0.01uH

C219
0.01uF

C217
0.01uF

C216
0.01uF

L205

0.01uH

RFL+3.3 

FWD+3.3 

J206
4FWD GND 

FWD+5V  
J206

2

J206
1FWD In  

RFL In  
J207

1

J207
2

J207
4RFL GND 

RFL +5V 

+5Vdc   

FWD-POW 

RFL-POW 

+3.3 Vdc

D203

D204

6
1
0

RN202
1k

4
1
0

RN202
1k

7
1
0

RN202
1k

1
1
0

RN202
1k

2
1
0

RN202
1k

3
1
0

RN202
1k

0
R213

0
R214

R211
1k

R212
1k
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RF Power Output

4

Remote Access Port

10k

VR202

10k

VR201

MOCD211M

U213

MOCD211M

U211
MOCD211M

U212

MOCD211M

U209

FWD-OUT 

RFL-OUT 

+5 Vdc  

PSU     

TEMP    

OVERDRV 

VSWR    

RESET   

SOFT RES

CAR DOWN

CAR UP  

CAR ON  

CAR OFF 

+3.3 Vdc

8
7
6
5
4
3
2
1

J209
8
7
6
5
4
3
2
1

J208

C223
0.01uF

1
2

D212B

1
3

D212A

RFL-OUT 

FWD-OUT 

+

U206A
LM358

+

U206B
LM358

U208
LM4040-2.5

+5 Vdc  

SIMO    

SCK     

DAC CS  

L208
0.01uH

C222
0.01uF

P1
P2
P3
P4 P5

P6
P7
P8

U207

TLV5625

MOCD211M

U210

R217

2.15k

R215
2.15k

1
0

9

RN203
10k

1
0

8

RN203
10k

1
0

6

RN203
10k

1
0

7

RN203
10k

1
0

6

RN204
1k

1
0

7

RN204
1k

1
0

9

RN204
1k

1
0

8

RN204
1k

1
0

4

205
RN

10k

1
0

3

205
RN

10k

1
0

6

205
RN

10k

1
0

7

205
RN

10k

1
0

2

205
RN

10k

1
0

8

205
RN

10k

1
0

9

205
RN

10k
218
R

1k

R219
1k

1
0

3

204
RN

1k

1
0

4

204
RN

1k

1
0

2

203
RN

10k

1
0

1

203
RN

10k

1
0

4

203
RN

10k

1
0

3

203
RN

10k

1
0

2

204
RN

1k

1
0

1

204
RN

1k

R216
1k
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FWD 

Detection:

pick-up

system

RFL 

Detection:

pick-up

system

J401

3

L406

C410

RFL OUT 

L405

0.01uH

L403

0.01uH

C415
0.01uF

C414
0.01uF

C406
0.01uF

C405
0.01uH

3

2 8
4

1
+

U402A
LM358

L402

0.01uH

L401

0.01uH

C404
0.01uF

C403
0.01uF

C402
0.1uF

C401
0.1uF

C413
0.01uF

L404

0.1uH

C412
0.01uFdns

C411

5

6 8
4

7
+

U401B
LM358

2

1

3 100k
VR402

3

2 8
4

1
+

U401A
LM358

C409
1000pf

C407
0.01uF

C408
0.1uF

D401

BAS70 1

J401

+3.3Vdc 
J401

2
+5Vdc   

TP401   
TP402   

TP403   

3

1

2

500
VR401

Ground  
J401

4

TP404   

TP402   

TP401   

GND     

TP403   

J402

1

2

3

4

5

TP404   

TP408   

TP408   

TP405   

TP406   

GND     

TP407   

J404

1

2

3

4

5

TP405   

OUTA
  A n
  A p

GND   B p
  B n
OUT B
Vcc

LM358

Ground  
J403

4

TP407   

TP406   

J403

2

J403

3
+5Vdc   +3.3Vdc 

L408

0.01uH

C420
0.01uF

C419
0.01uF

C424
0.01uF

FWD OUT 

L410
0.01uH

C425
0.01uF

L409

0.01uH

C422
0.01uF

C421
0.01uF

3

2 8
4

1
+

U405A
LM358

P1
P2
P3
P4 P5

P6
P7
P8

U403

AD8361

C423

100pf

C417
0.1uF

C418
0.1uF

L407

0.01uH

3

2 8
4

1
+

U404A
LM358

5

6 8
4

7
+

U404B
LM358

D402

MMBD914

C428
0.22uF

C426
0.1uF

C427
0.01uF

2

1

3

100k
VR403

C429
0.01uF

C430
0.01uF

L411

0.01uH

DNS
C416

1

J403

R410
3k

R405

1k

R409
1k

R402

1k

R406

1k

R412
3.3k

R411

33k

R408
100k

R404

0
R403

0

R401

dns
R407

R415
4.64

R422
3k

R418

1k

R421
1k

R414

1kR416

R413

2k

R417
68

R419

10k

R423
10k

R424
2.2M

R420

1k

Coupler Detection (RFL and FWD)

3.05 A. Florey, A. Sivacoe
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1

J302

4
PSU In  

SD + VVA

Q301
C320C319C318

C313

AttBypas

F302

P
h
a
s
e
P
S
U

J302
4

I
n
s
i
g
h
t
5

RFphased RFsafe  

C316

VR302

Shutdown

C314 C315

SD + VVA

C321

C317

PSU In  

Ground  

J301

1

J301

2

F301

D301

DAC+5bit

D302

IN

COM

OUT

U301
78L05

C301

L301

C303C302

Coupler

U304

Directional

AD8362

COMM
CHPF
DECL
INHI
INLO
DECL
PWDN
COMM CLPF

ACOM
VSET
VOUT
VPOS
VTGT
VREF
ACOM

U305

R306

0
R302

R321

R324

R322

R323

R320

R308

0
R305

R319

R301

R304
R303

R307

A. Sivacoe

RF Conditioning

1.10 Insight Control System
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High Speed Shutdown

External Power Supply



2

Variable Attenuator

Digital Attenuator

C327

RFphased

C330

AttBypas

C324

Shutdown

U311

J302 7
16dB in 

CTL 16dB

CTL 4dB 

CTL 8dB 
4dB in  

8dB in  
J302 3

J302 5

U310

CTL 1dB 

CTL 2dB 

DAC+5bit

1dB in  

2dB in  
J302 2

J302 1

U309

CTL 1dB 

CTL 2dB 

CTL 4dB 

CTL 8dB 

CTL 16dB

C331 C332

C333

RVA-800

2

6

10

1
4U306

J305
RF out  RFsafe  

C325

C326

SD + VVA

C323C322

L302

+

C329C328

DAC+5bit

SIMO    

SCK     

DAC2 CS 
J302 6

1

7
DACxx1S101

Vout
GND
Va Din

SCLK
SYNC

U307

Alpha 110-85

J1
GND
GND
GND
GND
GND
GND
GND
GND
J2 Vcc

C1
C2

Vss
CTL16
CTL8
CTL4
CTL2
CTL1
N/C

U308

R325

R334

R335

R333R332

R330 R331

R329R328

R326 R327

A. Sivacoe

RF Conditioning
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From CTRL To amp pallet

+3.3Vdc

1

C705

C701
L701

J701

S701

7J702
Disable 

J703
Disable 

C704

C702

2J702

C703

8J702
TMP CS  

TMP SCK 

TMP Vcc 

TMP SO  
3J702

1J702

4J702

TMP GND 

P1
P2
P3
P4 P5

P6
P7
P8

U701

LM70CIMM

A. Sivacoe

Temperature Sensor Board

1.10 Insight Control System
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Rev ID



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

J602

F604

8

7

6

5

4

3

2

1J603

F602

8

7

5

4

3

2

RESET   

Soft RES

+3.3 Vdc

CAR down

+5 Vdc  

CAR up  

CAR off 

CAR on  

ground  

ODRVflag

VSWRflag

FWD samp

TEMPflag

RFL samp

PSUflag 
F601

F603

1J601

TxNET

1.10 LP
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