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Vector-LP Radio Beacon Transmitter 
TECHNICAL INSTRUCTION MANUAL 
 
Section 9 ELECTRICAL SCHEMATICS 

 

9.1 INTRODUCTION 

This section contains electrical schematics/ 

logic diagrams for the subject equipment. 

Block diagrams, simplified electrical 

schematics, and/or logic diagrams may be 

included. Refer to Table 9-1 for an itemized 

listing. 

 

9.2 COMPONENT VALUES 

Unless otherwise specified on the logic/ 

schematic diagram, the following applies: 

 

 Resistor values are shown in ohms. 

(K = 1000 and M = 1 000 000). 

 Resistor power ratings are not shown 

when less than 0.5 W. 

 Capacitor values are shown in 

microfarads ( F). 

 Unidentified diodes are part number 

1N4938. 

 

9.3 GRAPHIC SYMBOLS 

The graphic symbols used on electrical 

schematics are in accordance with American 

National Standard ANSI Y32.2-1975 - 

Graphic Symbols for Electrical and Electronic 

Diagrams. 

 

9.4 LOGIC SYMBOLS 

The logic symbols used on electrical 

schematics and logic diagrams are in 

accordance with American National Standard 

ANSI Y32.14-1975 - Graphic Symbols for 

Logic Diagrams. 

 

9.5 REFERENCE DESIGNATIONS 

Reference designations were assigned in 

accordance with American National Standard 

ANSI Y32.16-1975 - Reference Designations 

for Electrical and Electronic Parts and 

Equipment. Each electrical symbol is 

identified with its basic reference designation. 

To obtain the full reference designation for a 

specific part, this basic identifier must be 

prefixed with the reference designation 

assigned to all higher assemblies. 

 

9.6 UNIQUE SYMBOLOGY 

Nautel utilizes unique symbology on electrical 

schematics to describe two-state (logic) 

inputs/outputs that differ from those inputs/ 

outputs having only one distinct state or 

multiple states (analog). 

 

9.6.1 Type of Inputs/Outputs 

On electrical schematics, names used to 

describe two-state (logic) inputs/outputs are 

prefixed by a '#'. Those inputs/outputs 

representing a one-state or analog signal will 

have no prefix. 

 

9.6.2 Logic Level/Convention

The '#' prefix identifies an input/output that 

has two distinct states - 'high' and 'low'. A 

suffix, '+' or '-', identifies the active (true) 

state of the input/output. The 'high' (+) is the 

more positive of the two levels used to 

represent the logic states. The 'low' (-) is the 

less positive of the two levels used to 

represent the logic states. Two types of 

logic, positive and negative, may be 

represented on a particular schematic. In 

positive logic, 'high' represents the active 

(true) state and 'low' represents the inactive 

(false) state. In negative logic, 'low' 

represents the active state and 'high' 

represents the inactive state. 

 

9.7 TROUBLESHOOTING AIDS 

Waveforms and/or voltage levels are 

provided on some electrical schematics to 

aid in troubleshooting. Where applicable, 

accompanying text is included to establish 

conditional operating parameters that apply 

to the corresponding waveforms or voltages.
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9.8 IDENTIFICATION OF SCHEMATIC 

DIAGRAMS

A number that is both the figure number and 

the page number identifies each illustration 

in this section. The numbers are assigned 

sequentially and are prefixed by the letters 

'SD-'. The electrical schematics/logic 

diagrams included in this section are listed in 

Table 9-1. 

 

9.9 STRUCTURE OF SCHEMATICS 

The electrical schematics are structured in a 

hierarchical format that is based on function 

and signal flow. Wherever practical, the 

signal flow is from left to right. Inputs normally 

originate on the left-hand side and outputs will 

extend to the right-hand side. Exceptions are 

shown by an arrow indicating the direction of 

signal flow. 

 

NOTE

The physical location of a part/assembly was 

not necessarily a factor when a schematic 

was drawn. The full reference designation 

assigned to a part/assembly, in conjunction 

with the family tree in Figure 7-1 and the 

assembly detail drawings in section 10 will 

identify its location. 

 

Figure SD-1 identifies each major stage and 

its detailed interconnection. Each stage 

contains cross-references that identify which 

block is the signal source for inputs or the 

destination for outputs. 

 

When a sub-function is treated as a block in 

Figure SD-1, its detailed circuit information is 

included in its own schematic drawing(s), also 

included in this section. 

 

9.10 LOCATING THE SCHEMATIC 

DIAGRAM(S) FOR A FUNCTIONAL 

BLOCK

The text inside a functional block provides 

the key to locating its schematic diagram(s). 

When a functional block is assigned a 

reference designation, refer to Table 9-1 with 

the Nautel nomenclature number and/or the 

description to identify the appropriate figure 

number(s), if applicable. 

 

9.11 LOCATING A PART/ ASSEMBLY 

IDENTIFIED ON A SCHEMATIC 

The full reference designation assigned to a 

part/assembly is the key to physically locating 

that part/assembly. 

 

NOTE

Full reference designations contain the 

assembly hierarchical coding. When the end 

item is divided into units (cabinets), the first 

coding is a unit number (1, 2, 3, etc). When 

the end item is divided into assemblies, the 

first coding is an assembly number (A1, A2, 

A3, etc). If a unit or an assembly is divided 

into sub-assemblies, assembly coding that 

identifies assembly relationship (1A1, A2A1, 

A2A1A1, etc) is added. 
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Table 9-1: Electrical Schematics 

Figure # Description 

SD-1 Electrical Schematic – Vector-LP Transmitter: Ac/Dc Power Stage 

SD-2 Electrical Schematic – Vector-LP Transmitter: Exciter Stage 

SD-3 Electrical Schematic – Vector-LP Transmitter: Control/Monitor Stage 

SD-4 Electrical Schematic – Vector-LP Transmitter: RF Power Stage 

SD-5 Electrical Schematic – Control/Display PWB (NAPC147D) (Sheet 1 of 4) 

SD-6 Electrical Schematic – Control/Display PWB (NAPC147D) (Sheet 2 of 4) 

SD-7 Electrical Schematic – Control/Display PWB (NAPC147D) (Sheet 3 of 4) 

SD-8 Electrical Schematic – Control/Display PWB (NAPC147D) (Sheet 4 of 4) 

SD-9 Electrical Schematic – Exciter Interface PWB (NAPI76A/02) (Sheet 1 of 2) 

SD-10 Electrical Schematic – Exciter Interface PWB (NAPI76A/02) (Sheet 2 of 2) 

SD-11 Electrical Schematic – Remote Interface PWB (NAPI78D/02) (Sheet 1 of 3) 

SD-12 Electrical Schematic – Remote Interface PWB (NAPI78D/02) (Sheet 2 of 3) 

SD-13 Electrical Schematic – Remote Interface PWB (NAPI78D/02) (Sheet 3 of 3) 

SD-14 Electrical Schematic – Site Interface PWB (NAPI80, Optional) (Sheet 1 of 2) 

SD-15 Electrical Schematic – Site Interface PWB (NAPI80, Optional) (Sheet 1 of 2) 

SD-16 Electrical Schematic – RF Synthesizer PWB (NAPE70C/01) (Sheet 1 of 2) 

SD-17 Electrical Schematic – RF Synthesizer PWB (NAPE70C/01) (Sheet 2 of 2) 

SD-18 Electrical Schematic – Interphase PDM Driver PWB (NAPM11) 

SD-19 Electrical Schematic – Exciter Monitor/Generator PWB (NAPE76A/03) (Sheet 1 of 2) 

SD-20 Electrical Schematic – Exciter Monitor/Generator PWB (NAPE76A/03) (Sheet 2 of 2) 

SD-21 Electrical Schematic – Interface PWB (NAPI94A) 

SD-22 Electrical Schematic – RF Power Module (NAP35A & NAP35A/01) 

SD-23 Electrical Schematic – Power Module Control/Interface PWB (NAPC151A) 

SD-24 Electrical Schematic – Switch Mode Power Supply PWB (NAPS31B/02 & /03) 

SD-25 Electrical Schematic – Battery Boost PWB (NAPS35, Optional) 

SD-26 Electrical Schematic – Vector-LP in Deluxe Cabinet (205-8075, Optional) 

SD-27 Electrical Schematic – Vector-LP in IP66 Cabinet (205-8080, Optional) 

SD-28 Electrical Schematic – Vector-LP in Short Cabinet [205-8120 (with battery) & 
205-8120-01 (no battery), Optional]

SD-29 Electrical Schematic – Vector-LP in Tall Cabinet (205-8200, Optional) 

  



 

 



 

Dimensions = mm (inches) 

Electrical Schematic – Vector-LP Transmitter: Ac/Dc Power Stage 

Issue 1.8 Not to Scale Figure SD-1 Sheet 1 of 1 
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TP47

40

37

35

R249
1000

Q5
2N7002LT1

3920
R252

TP48

3
RST

12
SDI

5
RSTIN1

R250
100

BT1
3V

4
WDI

13
THS

C164
0.47

C165
0.1

1
XI

6
RSTIN2

2
XO

Y2
32.768kHz

R224
1000

10.0K
R223

WR

D
A

TA
B

U
S

R5
100

#RMT_RF_ON+

C120
10
35V

C115
0.1

C121
0.01

TP5 TP32

7
BW

6
CEO

3
TOL

DS1312S-2
U21

A
D

D
R

ES
S

22
OE

20
CE

C111
0.01

25
A3

23
A1

4
A8

7
A11

2
A6

9
A13

+5V

14
GND

11
I/O0

18
I/O6

13
I/O2

16
I/O4

TO SHEET 2

11
J1

PROG GND10
J10

3
J8

TO SHEET 2

9
J5

SWITCH COMMON

18
J6

4
J10

PROG VCC

PROG VCC2
J8

TO SHEET 2

681
R101

+5V

C116
0.1

C117
0.01

C137
0.1

C138
0.01

10.0K
R251 R255

475K
R254
475K

R225
1000

13

12

14
U11:D

4750
R200

#SS6(RTC)-

PROG RESET

# EXT RF OFF -
CR9 CR11

# EXT RF ON -

# DOWN KEY -

# SOFTKEY 3 -

# SOFTKEY 1 -

# SOFTKEY 2 -

# PWR DECREASE -

# PWR INCREASE -

475
R146

475
R153

10.0K
R187

INTERNAL

SERIAL

E1:1

# STANDBY CODE 2 -

OC3B

64
AVCC

10.0K
R219

TP49

+5V TP51

SHEET 2

24
XTAL1

23
XTAL2

RXD1 TO SHEET 2

TXD1

TXD0

MICROCONTROLLER

EXT TXD

MISO

8
VCCI

C139
0.01

GND

DATABUS

PROG RESET

BAT54HT1
CR14

# RMT RF ON +/OFF - EXTERNAL

INTERFACE

C166
0.1100K

R253

M41T94MQ6
U25

REAL-TIME CLOCK

ATmega128-16AI
U22

RXD0

LS1
MSR516N

Q4
MMBT4401LT1

SHEET 2

RESET

MOSI

RESET

2
VBAT #LOW_BAT-

C112
0.1

ADDRESS
CY62256LL

U20

TP46

RAM

BAT54HT1
CR15

1 2

U24:A



 

Dimensions = mm (inches) 

Electrical Schematic – Control/Display PWB (NAPC147D) 

Issue 1.8 Not to Scale Figure SD-6 Sheet 2 of 4 

 

9
J7

8
J7

5
J7

2
J3

4
J3

A14

RD

TCK

TDI

81

75

72

21

62

56

36

70

54

67

61

71

76

80

77

D0

D2

D4

D6

RESET

WR

A0

D0

D2

D4

D6

TO

TO

D0

D2

D4

D6

D0

D2

D4

D6

D1

D3

D5

D7

D0

D2

D4

D6

A0

A2

A4

A6

A0

TO

N/C 3
J4

7
J7

4
J7

6
J7

3
J3

5
J3

WR

A15

ALE

+5V +5V +5V

+5V +5V

TMS

TDO

82

74

84

65

2

45

63

68

7

1

23

79

3

D3

D1

D5

D7

A

RD

B

*

R238
0.0

R222
0.0

D1

D3

D5

D7

D5

D1

D3

D7

D5

D3

D1

D7

D4

D2

D0

D6

D3

D7

D1

D5

A1

A3

A5

A7

A
D

D
R

ES
S

R156

2210

S1950199   SHEET 2 OF 4   V1

#RMT_RF_ON+
FROM

SHEET 1

17
J1

25
J7

R3

100
39

J1

R159

100
15

J7

R216

100
23

J7

R24

100
14

J1

16
J7

14
J7

13
J1

31
J1

29
J1

CPLD TCK

CPLD TDI

VO(LCD)

+5VFROM

SHEET 4

SHEET 1

RESET

C1
0.01

C130
0.01

C136
0.01

+5V +5V +5V +5V

4750
R12

4750
R16

4750
R203

RD

C70
0.01

C71
0.01

C61
0.01

+5V+5V +5V

4750
R167

4750
R172

4750
R165

TP42

DIGITAL INPUTS

11 10

U17:E 35

5 6

U17:C 39

1 2

U17:A 25

34

37

24

20

64
VCC_IO

18

15

11

13

26

19

17

14

10

12

9

6

5

4

C91
0.01

C90
0.1

30

28

58

69

55

51

50

48

46

10.0K
R191

+5V +5V

+5V

49
GND

60
GND

27
GND

8
GND

+5V

78
VCC_INT

10.0K
R181

R195
1000

TP37

E3:3
E3:2

E3:1

+5V
L6

L7
+5V

10.0K
R182

10.0K
R179

10.0K
R161

3
J7

2
J7

1
J7

CSOUT3

CSOUT1

INT4

RESET

WR

C/D

LED_A

LED_K

FS

FGND

VCC

DMF5005NY-LY-AKE

D1

D0

D3

D2

D5

D4

D7

D6

GRAPHIC
DISPLAY

6
J3

+5V 1
J3
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SHEET 1

#SS5(DAC2)-

#SS3(ADC3)-

#SS1(ADC1)-

CSOUT3

CSOUT2

+5V

+5V

C150
0.1

C154
0.01

+5V

C95
0.1

# DC INHIBIT -2
J1

# AC ENABLE -

2
J6

# PA LED -

# RESET PDM -

4
J6

# EXCITER LED -

17
J7

# REMOTE LED -

N/C

# LOCAL LED -

30
J7

BATT B+ SELECT 3

35
J7

5
J6

# LOW VOLT PS LED -

BATT B+ SELECT 2

32
J7

BATT B+ SELECT 1

1
J6

+15V

# RF OFF LED -

4
J5

# RF ON LED -

# AC MAINS LED -

8
J6

# CHANGEOVER LED -

# POWER SUPPLY LED -

# OPERATING B -

9
J1

# REMOTE COMMON -

5
J4

N/C

R212

100

R116

100

27
J7

#STANDBY_2-

32
J1

18
J1

40
J1

24
J7

26
J7

22
J1

31
J7

R173

100

R166

100
11

J7

R11

100
21

J1

10
J7

R206

100

R175

100

30
J1

R10

100

CPLD TMS

SHEET 3

CPLD TDO

FROM

FROM

R131

100

R129

100

R14

100

4750
R1

C14
0.01

C13
0.01

+5V

C135
0.01

+5V+5V+5V

4750
R211

4750
R217

4750
R23

4750
R26

4750
R215

C15
0.01

C4
0.01

C3
0.01

+5V+5V+5V+5V

+5V+5V +5V+5V

4750
R8

4750
R9

4750
R27

10.0K
R117

10.0K
R122

10.0K
R123

WR

C123
0.01

C93
0.01

+5V+5V

4750
R128

4750
R130

4750
R115

C2
0.01

+5V

4750
R158

4750
R207

4750
R4

+5V +5V

C101
0.01

C109
0.01

C114
0.01

+5V

+5V +5V

4750
R174

4750
R196

4750
R205

+5V

10.0K
R192

TP43
10.0K
R193

33

44

41

9 8

U16:D 40

43

13 12

U15:F

C106
0.1

C105
0.01

31

3 4

U16:B 32

5 6

U15:C

1 2

U15:A

11 10

U14:E

L5
C94
0.01

C92
0.1

38
VCC_INT

3 4

U14:B

3 4

U13:B

L4

22
VCC_IO

29

#RF_ON+
83

59

57

47

52

53

CPLD
66

LCD_CE

10.0K
R194

+5V +5V

16
GND

42
GND

+5V +5V

10.0K
R149

C98
0.1

73
VCC_INT

+5V+5V

R183
1000

TP41

VO(LCD)

0.5W
3.92
R246

0.5W
6.81
R220

0.5W
6.81
R221

C143
0.1

C144
0.01

+5V+5V+5V+5V

C107
0.1

C108
0.1

TP39

CSOUT2

CE

RD

VEE

A
LED_A

VSS

K
LED_K

C64
0.01

#SS4(DAC1)-

#SS6(RTC)-

#SS2(ADC2)-

SHEET 3

D
A

TA
B

U
S

D
A

TA
B

U
S

D
A

TA
B

U
S

D
A

TA
B

U
S

CSOUT1

C162
0.1

C163
0.01

3 14

U38:C

1 16

U38:A

C160
0.1

C161
0.01

5 12

U34:E

3 14

U34:C

7 10

U34:G

4 13

U30:D

+5V

6 11

U30:F

DIGITAL OUTPUTS

C134
0.01

C129
0.1

R169

2210R170

2210 R171

2210

5 12

U37:E

+5V

4750
R248

6 11

U35:F

R164

2210

#RF_ON+

R162
2210

+15V

+5V

R157

2210

R163

2210

4750
R247

1
J1

3
J6

18
J7

#REMOTE_STATUS+

1
J5

2
J5

33
J7

36
J7

34
J7

7
J6

12
J1

3
J5

+15V

5
J5

9
J6

6
J6

10
J1

4
J4

N/C

SHEET 1

R2

100

R204

100

R7

100

C5
0.01

C7
0.01

C113
0.01

C97
0.01

C100
0.01

C96
0.01

L8

9 8

U13:D

C103
0.1

0.5W
3.92
R243

TP38

1 16

U34:A

2 15

U30:B

R178

2210

3 14

U37:C

2 15

U35:B

C6
0.01

# CHARGER ALARM -

# STANDBY CODE 1 -
11 10

U16:E

5 6

U16:C

1 2

U16:A

# MSK ALARM (B) +
11 10

U15:E

+5V

# MSK ALARM (A) +

4750
R209

# BTRY/MOD PROTN -

# EXT INTERLOCK OPEN +

#REMOTE_STATUS+

#HIGH_RF_CURRENT+

#AC_LOW-

#LOW_BAT-

# SHUTBACK (A) -

TO SHEET 1

10.0K
R160

GRAPHIC DISPLAY SHOWN FOR REFERENCE ONLY.

10
J9

TP44
5

J9

8
J9

9
J9

* DENOTES LINK
INSTALLED FOR

20
J9

1
J9

3
J9

TP34

11
J9

13
J9

15
J9

17
J9

CPLD GND

CPLD VCC

10.0K
R180

10.0K
R148

2
D1

19
Q1U36:A

4
D3

17
Q3U36:C

6
D5

15
Q5U36:E

8
D7

13
Q7U36:G

R177
2210

2
D1

19
Q1U33:A

4
D3

17
Q3U33:C

6
D5

15
Q5U33:E

8
D7

13
Q7U33:G

C102
0.1

3
D2

18
Q2U29:B

5
D4

16
Q4U29:D

7
D6

14
Q6U29:F

9
D8

12
Q8U29:H

2
D0

19
Q0U23:A

4
D2

17
Q2U23:C

6
D4

15
Q4U23:E

8
D6

13
Q6U23:G

DATABUS

# PDM INSTALLED (B) -
3 4

U17:B

13 12

U17:F

9 8

U17:D

# DC INSTALLED -

# ACTIVE SIDE B -

C131
0.01

4750
R13

R208

100

13 12

U16:F

# PDM INSTALLED (A) -
R214

100

R25

100

4750
R213

# MISC FALL (B) -

# LVPS FAIL (B) -

# PDM LATCH (B) +

# LVPS FAIL (A) -
R15

100

R210

100

R168

100

9 8

U15:D

3 4

U15:B

13 12

U14:F
# MISC FALL (A) -

C110
0.01

5 6

U14:C

+5V

# PDM LATCH (A) +
R197

100

1 2

U14:A

# EXT PDM INHIBIT -
R28

100

4750
R198

1 2

U13:A

+5V

#REFLD_PWR_SHUTBACK+

Q1
MMBT4401LT1

Q2
MMBT4401LT1

10.0K
R189

TP40

6
J9

7
J9

4
J9

VECTOR ONLY

TP35

19
J9L13

2
J9

14
J9

12
J9

16
J9

10.0K
R150

XC9572-15PC84C
U18

C99
0.01

18
J9

7
D6

14
Q6U36:F

5
D4

16
Q4U36:D

3
D2

18
Q2U36:B

4 13

U37:D

4 13

U38:D

2 15

U38:B

9
D8

12
Q8U36:H

5 12

U35:E

7
D6

14
Q6U33:F

5
D4

16
Q4U33:D

3
D2

18
Q2U33:B

4 13

U34:D

6 11

U34:F

1 16

U37:A

3 14

U35:C

9
D8

12
Q8U33:H

6
D5

15
Q5U29:E

2
D1

19
Q1U29:A

4
D3

17
Q3U29:C

R176
2210

7 10

U30:G

5 12

U30:E

20
VCC

10
GND

1

11 LATCH
ENABLE

OUTPUT
ENABLE

U23:I
SN74AHC573DW

8
D7

13
Q7U29:G

1 16

U30:A

3
D1

18
Q1U23:B

5
D3

16
Q3U23:D

7
D5

14
Q5U23:F

9
D7

12
Q7U23:H

ADDRESS

R218

100

C124
0.01

9 8

U14:D

R199

100

5 6

U13:C

C104
0.01

10
GND

20
VCC

11
CLK

1 OUTPUT
ENABLE

U36:I
SN74AHC574DW

10
GND

20
VCC

11
CLK

1 OUTPUT
ENABLE

U33:I
SN74AHC574DW

2 15

U34:B

4 13

U35:D

10
GND

20
VCC

11
CLK

1 OUTPUT
ENABLE

U29:I
SN74AHC574DW

R188
2210

3 14

U30:C

1 16

U35:A

# SOFTSTART/SHUTBACK (B) -

# PM FAULT (C) -/CHANGEOVER ALM +

# OUTPUT NETWORK LED -

# PM INSTALLED (B)/MONITOR FAIL -

# PM FAULT (B) -/SHUTDOWN +

# RF DRIVE FAIL -/RF FAIL (B) +
# INHIBIT RF DRIVE/MON BYPASS +

# PM INSTALLED (C)/SYNTH INSTALLED (B) -
# INHIBIT FAN +/SIDE B MAIN -

# B+ SEL 1 +/STANDBY TEST -

# DCC RMT COM -/RF MON SELECT

# PM INSTALLED (A) -/RF FAIL (A) +

# SPARK GAP SHTBCK/SYNTH INSTALLED (A) -

# PM FAULT (A)/RF OSC FAIL +

# EXTERNAL ALARM LED -
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13
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32
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3
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7
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1
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# OPERATING B -

AUDIO

PRESS-TO-TALK

RF CURRENT SAMPLE

C49
0.001

681
R101

2 15

U21:B

4750
R90

LEVEL

CR3

R23
10.0K

R34
475

CR2

CR12

68.1K
R18

FWD PWR SAMPLE
C54
0.001

REFLD PWR SAMPLE

3

2

1
U1:A

12

13

14
U1:D

C6
1000pF

R6
3920

C64
0.01

C72
100pF

150K
R83

7
V+

1

TRIM

8

TRIM

5
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4
V-AD620R

U3:B
10

9

8
U1:C

1000
R102

1.82M
R91

13

12

14
U8:D

GND
C

W

5000
R37

CR11

R26
10.0K

10.0K
R114CR10

R19
1000

C61
3300pF

6

5

7
U1:B

RF CURRENT SAMPLE

14
VCC

7
GND

U9:G
SN74AHCT14D

REFLD PWR SAMPLE

Audio limit adjusted; 
5 V pk-pk 

Shorting jumper E4 installed in position: 

 A when audio and press-to-talk 
inputs are applied separately. 

 B when press-to-talk input is 
phantom fed on audio input 
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28
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25
J18

RF MONITOR

RF CURRENT MONITOR
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MSK (A)
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PDM INHIBIT /
STANDBY CODE 1

J7

20
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5
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GND
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# EXT RF ON -

# RF ON +/OFF -
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# STANDBY CODE 2 -

# EXT PDM INHIBIT -
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J13

16
J13

14
J13
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33
J13

5
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1
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3
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24
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8
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23
J12 R63
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J16
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J17
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C39
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C55
0.1

C35
0.1

C52
10
35V

L1

C31
0.01

C30
0.1

16V
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CR21
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C100
0.1

L12
+15V

E11:1

E11:2
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+5V
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HR106
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R165
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C123
0.1

2

1

7
U23:A

17
J16
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J17

+24V-A 19
J12

15
J12

13
J12

29
J13

27
J13

25
J13

23
J13

21
J13

34
J18

33
J18

27
J18

23
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26
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-15V
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# REMOTE COMMON -
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R162
4990
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+24V-B
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TP8
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NDB
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NORM
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FREQ MONITOR
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# STANDBY CODE 1 -
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0.1
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1.0
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R53

CR16

4750
R144
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+15V-B

+15V

+24V-A

+24V (BATTERY)

CHARGER CURRENT

# DC INSTALLED -

C47
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BATTERY CURRENT

RF MONITOR SELECT
6
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15Y
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14X

CHARGER CURRENT

# DC INSTALLED -

BATTERY CURRENT

13
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18
J17

9
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16
J17

3
J13

25
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21 E9:A 34
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29
J18

24

17
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15
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C34
0.1
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+24V-B

C29
10
16V

C9
0.1

# POLARITY ERROR -

BATTERY VOLTAGE

C42
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8
GND

7
VEE
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RF MONITOR (B)

RF MONITOR (A)

16
VCC

C
W

100K
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# POLARITY ERROR -

2W

R167
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18
J16
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16
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24
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J17
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9
J18

C50
0.1
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4 5

MOCD223-M
U7:B 18
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0.1

3 6

4 5

MOCD223-M
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4
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5
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6
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EXT SERIAL BUS

+5V

12
J10

10
J10

BATTERY 8
J10

+15V 3
J10

NAPI78D/00 TO /02

+5V

2
J10

19
J10

17
J10

7
J16

8
J17

6
J17

C102
0.1

6
J3

4
J37

DO/RI

INTERNAL SERIAL INTERFACE

INT SERIAL BUS

# MSK ALARM (A)  -

# KEYING/MISC ALM (A) -

3
C1-

R131
100

16
VCC

1
C1+

13
R1IN

ADM3202ARN
U12

14
T1OUT

7
DO/RI

6
DO/RI

8
VCC

7
DO/RI

EXTERNAL SERIAL INTERFACE

4
VCC

11
VEE

U8:E
MC33074AD

+15V
4

VCC
11

VEE
U1:E

MC33074AD

11
J10

9
J10

7
J10

4
J10

NAPI78C/00 TO /02

1SMB5939B
39V

CR20

1
J10

20
J10

18
J10

9
COM

8
GND

U21:H
MC1413BD

8
J16

+15V 6
J16

7
J17

3
VCC

12
GND

U10:E
MC3302D

5
J3

25
J3

2
J3

5
GND

8
VCC

3
J36

DO/RI

DS36C278TM
U17

1
J3

C88
0.1

14
VCC

7
GND

U15:G
SN74AHCT14D

DS36C278TM
U19

KEYED TONE/AUDIO (B)

KEYED TONE/AUDIO (A)



 

Dimensions = mm (inches) 

Electrical Schematic – Site Interface PWB (NAPI80), Optional 

Issue 1.8 Not to Scale Figure SD-14 Sheet 1 of 2 

 

29

23

SS
14

A

PD.7

MOSI

PD.5

PD.4

PC.5

PC.4

PC.3

PC.2

PD.3

PD.2

RXD

TXD

2
RE

1
RO

+5V

19

17

4
F

7

5

C9
10
35V

24

8

7

16

C35
0.1

PD.6

SCK

OC1A

PB.0

L3

4
DI

3
DE

GND

TP3

SCK

VCC

MISO

23

22

20

16

14

13

MISO

3
E

11

10

8

4

2

1

C33
0.1

1
J1

+5V

+5V

10

PC.0

19
ADC6

21
GND

15

18
AVCC

XTAL2

2
XTAL1

28

26

25

12

1

32

30

MISO

+5V

+5V

SCK

7
DO/RI

5
GND

6
DO/RI

8
VCC

INTERNAL

RESET5
J2

TO SHEET 2

MOSI4
J2

20
J1

18
J1

INT BUS (-)

17
J1

INT BUS (+)

MONITOR POINT 16

MONITOR POINT 14

MONITOR POINT 13

MONITOR POINT 12

MONITOR POINT 11

MONITOR POINT 9

C24
0.1

+12V

+12V

+12V
R45

3920

C20
0.1

+12V

+12V

CR15

4750
R50

+5V

+5V

CR12

4750
R37

+5V

+5V

2
CLK

8
GND

C22
0.1

MC74HC165AD
U9

9
QH

7
QH

10
SA

MONITOR POINT 8

MONITOR POINT 6

MONITOR POINT 5

MONITOR POINT 4

MONITOR POINT 3

MONITOR POINT 1

C14
0.1

+12V

+12V

+12V
R21

3920

C8
0.1

+12V

+12V

CR7

4750
R26

+5V

+5V

CR4

4750
R12

+5V

+5V

2
CLK

8
GND

9
QH

7
QH

10
SA

2
J1

C30
0.1

L4

C28
18pF

C29
18pF

C11
0.01

C12
0.1

10.0K
R20

TP4

R53
10.0K

RESET

PC.1
11

22
ADC7

20
AREF

173
GND

5
GND

9

13

6
VCC

4
VCC

27

31

10.0K
R54

MOSI

+5V

DS36C278TM
U12

TP9

TP8

SERIAL INTERFACE

C26
0.01

3
J2

GND6
J2

C34
0.1

2
J2

GND GND

TP6 TP13

19
J1

1
J2

SCK

MONITOR POINT 15

MONITOR POINT 10

+12V
R47

3920

C25
0.1

R51
3920

R41
3920 C21

0.1

C23
0.1

+12V

+12V

R39
3920

C16
0.1

R29
3920

C18
0.1

R33
3920

3 6

4 5

MOCD223-M
U11:B

+5V

CR16

4750
R49

1 8

2 7

MOCD223-M
U11:A

CR13

3 6

4 5

MOCD223-M
U10:B

4750
R44

+5V

4750
R43

CR14

+5V

4750
R38

1 8

2 7

MOCD223-M
U8:A

+5V

CR9

4750
R32

3 6

4 5

MOCD223-M
U7:B

CR10

4750
R31

1 8

2 7

MOCD223-M
U7:A

1
SHIFT/LOAD

15
CLK_INH

16
VCC

MONITOR POINT 7

MONITOR POINT 2

+12V
R23

3920

R27
3920 C15

0.1

R16
3920 C10

0.1

C13
0.1

+12V

+12V

R14
3920

R4
3920 C5

0.1

R8
3920 C6

0.1

3 6

4 5

MOCD223-M
U5:B

CR8

4750
R25

1 8

2 7

MOCD223-M
U5:A

+5V

CR5

3 6

4 5

MOCD223-M
U4:B

4750
R19

+5V

CR6

4750
R18

+5V

4750
R13

1 8

2 7

MOCD223-M
U3:A

+5V

CR1

4750
R7

3 6

4 5

MOCD223-M
U2:B

CR2

4750
R6

1 8

2 7

MOCD223-M
U2:A

1
SHIFT/LOAD

15
CLK_INH

16
VCC

MC74HC165AD
U6

C32
0.01

TP10

ATmega8-16AI
U13

TP7

C19
0.1

R35
3920

1 8

2 7

MOCD223-M
U10:A

CR11

3 6

4 5

MOCD223-M
U8:B

TP5

R10
3920 C7

0.1

1 8

2 7

MOCD223-M
U4:A

CR3

3 6

4 5

MOCD223-M
U3:B

S1950064   SHEET 1 OF 2   V2

+5V

L2
+5V

SHIFT/LOAD

10.0K
R48

5
G

10.0K
R40

12
B

11
A

10.0K
R24

5
G

4
F

10.0K
R15

12
B

11
A

C17
0.1

3
VCC

1

GND

2
RESET

U14
ADM803MAKS

LATCH_CLK

+5V

Y1
3.6864MHz

L5

2 3

1

U15:A

C27
0.1

14
VCC

7
GND

U15:E
MC74HC125AD

6
H

10.0K
R52

10.0K
R42

10.0K
R46

14
D

13
C

10.0K
R30

10.0K
R34

6
H

10.0K
R28

10.0K
R17

+5V

10.0K
R22

3
E

14
D

13
C

10.0K
R5

10.0K
R9

+5V

C31
0.001

10.0K
R36

10.0K
R11



 

Dimensions = mm (inches) 

Electrical Schematic – Site Interface PWB (NAPI80), Optional 

Issue 1.8 Not to Scale Figure SD-15 Sheet 2 of 2 

 

C36
0.1 +5V

N/O

COM

N/O

COM

N/C

N/O

N/C

N/O

N/C

N/C

N/C

COM

N/C

COM

N/C

N/O

COM

15
QA

2
QC

4
QE

6
QG

C3
0.1

TP2

+5V

N/C

COM

COM

N/O

COM

N/O

N/O

9
SQH

1
QB

5
QF

3
QD

7
QH

TP11

+15V

LATCH_CLK

MOSI

+5V

4
J1

3
J1

15
QA

2
QC

4
QE

6
QG

24
VIN

11
+V

NDY1212
U1

1
VIN

14
+V

+5V

+12V

+5V

3 2

4
K2:A

+5V 24

CONTROL

22

21

CONTROL

18

CONTROL17

POINT 5
CONTROL14

CONTROL
POINT 4

11

CONTROL
POINT 3

8

POINT 2
CONTROL5

4

POINT 1

1

24

18

9

3

+5V

12
LATCH_CLK

8
GND

10
RESET

+5V

+5V

3 2

4
K10:A

+5V N/O24

COM22

N/O21

N/C

COM

N/O18

N/C17

N/O

N/C14

N/C11

N/C8

COM

N/C5

COM4

N/C
POINT 9

N/O

COM1

SCK

+5V

C1
10
35V

L1

9
SQH

1
QB

5
QF

3
QD

MC74HC595AD
U17

7
QH

15
OV

12
GND

13
GND

10
OV

C4
100
25V

10.0K
R1

2W

R3
150

TP1

+5V
1

10

K4:C

1

10

K2:C

3 2

4
K3:A

+5V
1

10

K6:C

1

10

K7:C

3 2

4
K6:A

3 2

4
K7:A

POINT 8
23

POINT 6

16

POINT 7

19

20

13

15

10

12

6

7

9

21

CONTROL2

3

6

12

15

TP12

C38
0.1

14
A

13
OE

11
SHIFT_CLK

16
VCC

MC74HC595AD
U19

+5V

1

10

K10:C

3 2

4
K11:A

+5V

1

10

K15:C

1

10

K14:C

+5V

3 2

4
K14:A

3 2

4
K13:A

N/C23

COM16

19

20

N/O

COM10

12

COM13

15

N/O

N/O

6

7

9

2

3

L6

1

10

K3:C

1

10

K11:C

S1950064   SHEET 2 OF 2   V2

FROM SHEET 1

14
A

13
OE

16
VCC

+5V

CONTROL

CONTROL

CONTROL

POINT 13
CONTROL

CONTROL
POINT 12

CONTROL
POINT 11

CONTROL
POINT 10

12
LATCH_CLK

11
SHIFT_CLK

6 11

U16:F

7 10

U16:G

3 14

U16:C

4 13

U16:D

8
GND

2 15

U16:B

10
RESET

1

10

K1:C

+5V

1 16

U16:A

C37
0.1

9
COM

8
GND

U18:H
MC1413BD

9
COM

8
GND

U20:H
MC1413BD

3 2

4
K1:A

C2
0.01

10.0K
R2

3 2

4
K8:A

3 2

4
K5:A

3 2

4
K4:A

1 16

U20:A

7 10

U18:G

3 2

4
K16:A

4 13

U18:D

5 12

U18:E

3 2

4
K15:A

1

10

K12:C

2 15

U18:B

3 2

4
K12:A

3 14

U18:C

1

10

K9:C

+5V

3 2

4
K9:A

POINT 16

POINT 14

POINT 15

CONTROL

1 16

U18:A

5 12

U16:E

9
COM

8
GND

U16:H
MC1413BD

1

10

K5:C

1

10

K8:C

2 15

U20:B

6 11

U18:F

1

10

K13:C

1

10

K16:C



 

Dimensions = mm (inches) 

Electrical Schematic – RF Synthesizer PWB (NAPE70C/01) 

Issue 1.8 Not to Scale Figure SD-16 Sheet 1 of 2 

 

10 MHz

4FC/B

E2:1 E2:2

E3:3 E3:2

1
5

A
4

C17
0.1

INPUT
J2

INT

EXT C3
0.1 1000

R4

1000
R3

CR3

CR2

TP1

HIGH

8
0

D
V

D
D

7
9

D
V

D
D

6
5

A
V

D
D

7
8

D
G

N
D

6
7

A
G

N
D

C12
0.1

6
2

A
G

N
D

7
5

D
G

N
D

4
2

V
IN

P

C14
0.1

5
9

A
G

N
D

U5

5
3

A
G

N
D

1
3

N
/C

2
D

6
3

6
V

O
U

T

4
D

4
5

D
3

5
8

N
/C

7
D

1

U7

U6

C16
0.1

TP2

TP3 TP4

100
R1

100
R51

2
9

FS
K

/B
P

S
K

/H
O

LD
3

0
S

H
A

P
ED

_K
EY

IN
G

6
8

R
EF

C
LK

B

C18
0.1

14
J1

+5V-A

23
J1

X0.1

X1

X10

X100

X1000

5
J1

E1:2

E1:1

INT E2:3

+3.3V-D

+3.3V-D

+3.3V-D

13 12

U3:F

LOW E3:1

+3.3V-D

+3.3V-D

17
P3.5/T1

16
P3.4/T0

34
N/C

32
PSEN

7
P1.5

35
EA/VPP

20
XTAL2

12
N/C

23
N/C

1
N/CU4

4
P1.2

2
P1.0/T2

9
P1.7

28
DGND

26
DGND

24
DVDD

25
DVDD

11
DGND

10
DVDD

69
REFCLK

22
RDB/CSB

19
A0/SDIO

20
I/O_UD_CLK

C7
0.1

AD9852ASQ

1
6

A
3

1
4

A
5

64
DIFF_CLK_EN

47
AGND

45
AGND

44
AVDD

41
AGND

37
AVDD

34
AGND

32
AVDD

9
PE

4
P1

74ACT163PC
2

CP

5
P2

10
CET

9
PE

10
CET

1
SR

74ACT163PC

5
P2

3
P0

+3.3V-A

+3.3V-A

C21
390pF47.5

R14

11
Q3

13
Q1

15
TC

+5V-B

15
TC

12
Q2

14
Q0

+5V-B

C23
390pF 82.5

R20

2Fpdm

# TUNE RF DRIVE +

# HIGH BAND -

15
J1

2
J1

6

3

4

1

2
5

4

8

1

2

S2

C2
0.1

EXT

CR1
MBD301

R2
4750

R5
274

100
R6

PDM

C4
2.2
20V

18
P3.6/WR

15
P3.3/INT1

33
ALE

22
VSS

6
P1.4

44
VCC

5
P1.3

190-5043-02

11
P3.0/RxD

8
P1.6

3
P1.1/T2EX

C9
0.1

23
DVDD

27
DGND

C5
0.01

9
DVDD

61
PLL_FILTER

C8
0.1

R7
1210

12
DGND

11 10

U3:E

55
DACBP

21
WRB/SCLK

+3.3V-D

+3.3V-D

7
4

D
V

D
D

7
7

D
G

N
D

7
3

D
V

D
D

7
2

D
G

N
D

C10
0.1

6
6

A
G

N
D

6
0

A
V

D
D

+3.3V-A

4
9

IO
U

T1
B

4
3

V
IN

N

7
6

D
G

N
D

+3.3V-A +3.3V-A

C15
0.1

5
4

A
V

D
D

5
0

A
V

D
D

5
6

D
A

C
_R

S
ET

5
2

IO
U

T2

5
1

IO
U

T2
B

1
D

7

1
8

A
1/

S
D

0

3
5

N
/C

46
AGND

8
D

0

3
D

5

6
D

2

70
S/P_SELECT

40
AGND

39
AGND

38
AVDD

31
AVDD

33
AGND

6
3

N
/C

5
7

N
/C 48

IOUT1

1
SR

3
P0

6
P3

7
CEP

2
CP

7
CEP

6
P3

4
P1

+3.3V-A

12
Q2

C20
0.01

14
Q0

R15
100

10K
R16

11
Q3

13
Q1

4FC/A

13 12

U8:F

GND GND

Q2
2N3904

Q3
2N3904

+3.3V-D

+3.3V-D

R19
10

R18
10

4750
R49

4750
R50

+3.3V-D

4750
R48 # DDS INHIBIT +

6

3

4

1

2
5

4

8

1

2

S3

6

3

4

1

2
5

4

8

1

2

S4

6

3

4

1

2
5

4

8

1

2

S1

C6
0.1

C11
0.1

C13
0.1

100
R8

100
R9

47.5
R11

47.5
R12

3920
R13

1
7

A
2/

IO
_

R
ES

ET

L1
1.8 H

C19
0.01

C22
100pF

Q1
2N3904

R17
10

6

3

4

1

2
5

4

8

1

2

S5

S1940197   SHEET 1 OF 2   V1

REFERENCE

+3.3V-D

# TUNE SELECTED -
19

P3.7/RD

40
P0.3/AD3

42
P0.1/AD1

43
P0.0/AD0

36
P0.7/AD7

38
P0.5/AD5

39
P0.4/AD4

31
P2.7/A15

29
P2.5/A13

28
P2.4/A12

27
P2.3/A11

25
P2.1/A9

24
P2.0/A8

14
P3.2/INT0

13
P3.1/TxD

# RESET DDS +
10

RST

+3.3V-D

+3.3V-A

1
J1

25
J1

16
VCC

+5V-B

8
GND

16
VCC

9
J1

7
J1

14
VCC

1

N/C

7

GND

5

SHIELD

8
OUTRTXT//10.0MHz

U1

REFERENCE (A)
E1:3

REFERENCE (B)

21
XTAL1

41
P0.2/AD2

37
P0.6/AD6

30
P2.6/A14

26
P2.2/A10

+3.3V-D

+3.3V-D

71
MASTER_RESET

+3.3V-A

+5V-B
8

GND

1 2

U8:A

6
J1

32 4 5 6 7 8 109

1

9xU2 4610X-101-4724700

47.5
R10

# SYNTH INSTALLED -



 

Dimensions = mm (inches) 

Electrical Schematic – RF Synthesizer PWB (NAPE70C/01) 

Issue 1.8 Not to Scale Figure SD-17 Sheet 2 of 2 

 

+15V

N/C

4
J1

3
J1

L3

C33
0.1

562
R31 *

3

1

95

53

11

9

N/C

EXT Fc

4FC/A

+15V-B

L4

L5

C30
10
35V

C31
10
35V

C29
10
35V

C34
0.1

EXT

562
R33

+15V-A
10K
R42

E6:1 E6:2

R43
2740

1210
R45

C57
0.1

C58
0.47

TP7

L2

18
J1

16
J1

+15V

10K
R27

1820
R23

+15V-C

+15V-A

3 4

U10:B

C39
0.1

L6

L8
+3.3V-A

INT

+15V-B

C47
0.1

4750
R35

+15V-A

C55
0.1

ENABLE

DRIVE

Fc

4FC/B

19
J1

17
J1

C26
0.1

2W
22

R21

+15V-B

C25
0.01

27.4K
R22

100
R26

Q4
2N3904

1500
R25

+15V-B

C32
0.22

C35
10
35V

C36
0.47

10K
R28

10K
R29

L7 C38
10
35V

C40
10
35V

C41
47
20V

C37
10
35V

C43
10
35V

L9
+3.3V-D

C42
10
35V

E4:3

C48
0.1

+3.3V-D

C44
0.01

R34
2210

E4:2

E4:1

C46
0.1

C
W

R32
1000

R37
3320

C54
0.001

1 2

U10:A

C56
0.1

+5V-B

DISABLEE6:3

11 10

U10:E

5 6

U10:C

TP6

9 8

U10:D

R46
47.5

R47
27.4

R52
NOT USED

BALANCED

Fc

CR4

+15V-A

C1
NOT USED

IPM COMPENSATION

S1940197   SHEET 2 OF 2   V1

+5V-A

CR6

CR5RF DRIVE

RF DRIVE

1413 E5:G

1211 E5:F

Q6
2N2905A

+15V-CSYMMETRY ADJust

C24
10
35V

1
V_IN

2

GND

3
V_OUTMC7805ACT

U9

+15V-B

C28
0.1

C27
0.01

+5V-B

1
IN

2

GND

3
OUTLM3940IT-3.3

U11

9
D

11
C

10
R

12
Q

13
Q

8

S

U12:B

SYMMETRY

14
VCC

7
GND

U8:G
SN74HC04N

13 12

U10:F 87 E5:D

109 E5:E

21 E5:A

43 E5:B

65 E5:C

12
J15

D

3
C

4
R

2
Q

1
Q

6

S

U12:A

14
VDD

7
VSS

U10:G
MC14584B

Q5
2N2219A

DENOTES FREQUENCY DEPENDENT PART.
REFER TO REF DES INDEX FOR VALUE/PART NUMBER.

14
VCC

7
GND

U3:G
MC74AC04N

14
VDD

7
VSS

U12:C
MC14013B

Freq 2360 kHz 

Freq 590 kHz 

15 V RF drive square wave 
TP7 – A5 – A 

A9 – B 



 

Dimensions = mm (inches) 

Electrical Schematic – Interphase PDM Driver PWB (NAPM11) 

Issue 1.8 Not to Scale Figure SD-18 Sheet 1 of 1 

 

N/C

-15V

13

CR1

L4

L1

C7
0.1

+5V

1
X1

2
X2

6
Z

2
X2

7 9 10 5 12

+15V-B

E1:1

A

B

4 12

C65
0.1

C24
0.1

5 612

L2

98

C8
0.47

+5V

+5V

C18
10
35V

TP2

L3

10

C26
0.047

10

11

11 12

R11
2.21M

C28
0.1

C29
0.1

6
Z

4
Y2

4
Y2

3
Y1

1
X1

TP7

12

C20
10
35V

35V
10
C39

13

+5V

+5V

C43
10
35V

C44
0.1

0.1%
10K
R46

C54
0.1

15K
R58

+15V-B

C71
0.1

TP8

+15V-A

14

R6
1000

2
P1

C6
470pF

12
P1

19
P1

18
P1

C5
0.22

7
P1

+15V-A

-15V-A +15V-A

-15V-A

+15V-A

C13
0.1

R16
681K

PDM DRIVER

C11
0.1

C3
10
35V

LINEAR

-15V-A +15V-B

-15V-A +5V

C34
0.1

3
Y1

7
W

5
-VS

8
+VS

AD633AN
U6

1000
R22

L7
+15V-A

INTEGRATOR
PEAK DETECTOR

+15V-A

1000
R37

100K
R36

LEVEL

GAIN

LATCH

C46
0.1

C49
100pF

R50

562

4

DUMP

C55
0.1

C59
0.01

CR3

C56
10
35V

C60
0.1

+15V-B

+15V-B

5

R69
1000

E1:2

DETECTOR

+15V-B

R74
10

C64
10
35V

C66
0.1

CR5

5
P1

R76
10

# PDM

PDM 1

DUMP

Fpdm

710

4
VCC

11
VEE

U13:E
MC34074

1
P1

13
P1

16
P1

3
P1

R1
100K

17
P1 35V

10
C4

C2
10
35V

35V
10
C12

C10
10
35V

C1
10
35V

C9
10
35V

14
P1

15
P1

562
R5

6
P1

+5V

C17
0.1

+15V-B
C16
0.1

C15
0.1

1000
R8

10

9

13

13

TP4

TP5

+5V

TP3

R10
10K

C27
330pF

C36
0.1

C35
0.1

+15V-A

8
+VS

AD633AN
U7

7
W

5
-VS

C33
0.1

14

3

2

1
U13:A

TP9

2740
R15

L6
-15V-A

2.21M
R29CR2

C41
0.22

-15V-A

0.1%
10K
R39

CARRIER

CONTROL

TRIM
0.1%
10K
R38

CW

5000
R31

TP10

R35
10K

TP11

SHUTBACK

11
12

13

U9:D

R48
10K

4990
R47

TP12

0.1%
10K
R44

-15V-A

Q1
2N4401

TP14

1000
R51

C48
0.001

1000

R52

R53
562

2

3

1
U8:A

1210
R61

1000
R63

9

10

7
U11:B

Q3
2N4401

C52
0.001

Q2
2N4401

+15V-B

1210
R60

1000
R62

9

10

7
U10:B

+15V-A

R56
1000

GND GND

TP15 TP16

-15V-A

Q7
2N4403

Q6
2N4401

CR4

56.2K
R66

C61
0.1

C57
10
35V

1.0M
R67

+15V-B

C58
0.01

Q4
2N4401

Q5
2N4403 56.2K

R65

6

5

7
U8:B

15K
R9

4750
R14

C62
0.1

C63
0.001

E1:3

10K
R72

10K
R71

R75
10

PDM FAULT
10K
R70

5

4

2
U12:A

8

9

14
U12:C

L8
+15V-B

-15V-A

1

10

K1:C

8 9

7
K1:B

1000
R78

3 2

4
K1:A

TP19

3320
R73

9
P1

LATCH +

PDM 2

TP1

R3
10K

681K
R4

R2
22.1K

1210
R25

1000
R26 9

10

8
U2:C

11
+V

6
-V

3
GND-A

8
GND-B

U5:C
LM319J

35V
10
C47

TP13 +15V-B

C53
0.001

C
W

1000
R59

1.0M
R68

R57
10K

7

6

1
U12:B

1000
R77

S1970043   SHEET 1 OF 1   V4

C21
0.1

# INHIBIT PDM -

CARRIER REF

+15V

2Fpdm

C42
0.1

C45
0.001

0.1%

R42
10K

C37
0.1

+15V-B +15V-B

C51
0.001

INTERPHASE PDM
GENERATOR (2)

GENERATOR (1)

11
P1

23
P1

24
P1

C30
0.1

C22
0.1

4
VCC

11
VEE

U2:E
MC34074

4
VCC

11
VEE

U3:E
MC34074C23

0.1

# RESET PDM -

14
VCC

7
GND

U1:C
MC74HC74

100K
R7

13

12

14
U3:D

B+ SAMPLE 1

1
V_IN

2

GND

3
V_OUTMC7805ACT

U4

INTEGRATOR

C14
100pF

C25
100pF

2
D

3
CLK

4
S

6
Q

5
Q

1

R

U1:A

6

5

7
U2:B

3
VCC

12
GND

U12:E
MC3302

14
VCC

7
GND

U9:E
MC74HC00

4
VCC

11
VEE

U8:E
MC34074

3
1

2

U9:A

6
4

5

U9:B

R33
1000

9

10

8
U3:C

0.1%
10K
R49

R13
10K

R27
18.2K

2

3

1
U3:A

C38
0.1

4

5

12
U5:A

R34
10K

+15V-A

R30
2.21M

Q10
2N4401

+5V

TP18

R54
1000

INTERPHASE PDM

C50
100pF

TP17

R64
33.2K

22
P1

25
P1

10
P1

2

3

1
U2:A

C19
470pF

13

12

14
U2:D

6

5

7
U3:B

R12
10K

11
+V

6
-V

3
GND-A

8
GND-B

U10:C
LM319J

R55
1000

11
+V

6
-V

3
GND-A

8
GND-B

U11:C
LM319J

9

10

8
U8:C

# PDM INSTALLED -

UNBALANCED AUDIO

2f PDM Exciter 
260 kHz, 5 V pulse train 
TP19 – A6 – A 

A10 – B

15V PDM modulated 
square wave at approx. 
130 kHz

Audio 
1.4 V offset 
2.8 Vpp under 
100% modulation 

CR1 Anode Low 
Power Inhibited 

0 to 6 Vdc depending on 
power level 
TP5 – A6 – A 
 A10 – B 

B
+
 Sample = B

+
  54.9 

TP4 – A6 – A 
 A10 – B 



 

Dimensions = mm (inches) 

Electrical Schematic – Exciter Monitor/Generator PWB (NAPE76A/03) 

Issue 1.8 Not to Scale Figure SD-19 Sheet 1 of 2 

 

R65
100

+5V

SCK

R45
100

0.01
C27

0.01
C50

24

32

11

31

29

15

PC.4

PD.6

PC.2

PD.5

PC.0

20K

CW

CW

CW

CW

+5V

+5V

H

L

H

L

-5V

E3:1

R42
100

R46
100

R57
100

0.01
C43

0.1
C26

MOSI

R41
100

12

2

1

30

26

16

17

PC.5

+5V

20K

20K

20K

-5V

R2
10.0K

A

R44
100K

R56
100K

R19
100K

B

+5V

A
B

R31
182K

VOICE I/P

FORWARD POWER

KEYING MONITOR I/P

# KEYED CW -

# PTT -

INT BUS (+)

INT BUS (-)

GND

VCC

RESET

SCK

10
J1

RF_MONITOR

13
J1

24
J1

11
J1

7
J1

+5V2
J2

5
J2

+5V

+5V+5V

7
DO/RI

+5V

0.01
C28

0.01
C51

3
DE

4
DI

RESET

+5V

PC.1

INT0

INT1

PD.7

6
VCC

TXD

ATmega168-20AI
U11

RESET

SCK

28

27

7

25

9

14

KEYER OK

23

8

2210
R64

1
MR

6
WDI

2
VCC

R86
562K

16
SDO/O1

+5V
19 W4

MOSI
11

SDI/SDA

24 B2

4 B3

1 B1

10
VLOGIC

0.1
C6

8
FSYNC

MOSI
6

SDATA

13
OE

0.01
C65

12
LATCH_CLK

MOSI
14

A

9
SQH

7
VDD

8
GND

23A2

5A3

2A1

22.1K
R15

10
VOUT

3
CAP/2.5V

1
COMP

PTT1
QB

15
QA

7
QH

4
QE

5
QF

6
QG

1 Y1

2 Y0

3 Z1

5 ZO

9 C

11 A

10 B

H

L
15Y

14X

8
GND

7
VEE

0.01
C17

1 2

U15:A

+5V

1 2

U17:A

+5V

E3:3

2Fpdm

4
J3

1
J1

# SHUTDOWN -16
J4

# CHANGEOVER -15
J4

4
J1

25
J1

# MISC -

MISO

MOSI

DGPS_CARRIER_FAULT

C85
10

R76
22.1K9

J1

0.1
C47

R26
475K12

J1

5
J1

6
J4

6
J1

8
J1

6
J2

1
J2

4
J2

3
J2

BAT54HT1
CR7

9

10

8
U9:C

0.1
C30

0.1
C48

13

12

14
U9:D

0.1
C42

0.1
C37

0.1
C52

0.1
C40

10.0K
R43

10.0K
R66

0.1
C38

6
DO/RI

8
VCC

3
VCC

1

GND

2
RESETADM803MAKS

U13

0.1
C31

10
C84R55

0.0332K
R60

+5V

+5V

10.0K
R27

2
RE

1
RO

5
GND

1.0
C25

35V

10.0K
R67

ICP/PB.0

22
ADC7

19
ADC6

PD.4

18
AVCC

4
VCC

PC.3

RXD

MISO

20
AREF

MOSI

13

0.1
C82

0.47
C80

10

DS1G

BAT54HT1
CR11

R23
3.32M

5

6

7
U8:B

11 10

U4:E

0.01
C9

5
PFO

ADM705AR
U2

R87
562K

RESET

SCK
12

CLK/SCL

14
RES/AD1

17
NC/O2

21 B4

0.01
C34

0.1
C35

13
CS/AD0

15
SHDN

10
C7

16V

5
MCLK

4
DGND

2
VDD

9
AGND

SCK

8
GND

7
SCLK

SCK

RESET

16
VCC

10
RESET

11
SHIFT_CLK

0.1
C33

18
VSS

20A4

9
DIS

22W2

6W3

3W1

0.1
C13

C4
10

3
QD

2
QC

E1:1

BAT54HT1
CR4

BAT54HT1
CR5

BAT54HT1
CR6

13 X1

12 XO

R16
33.2K

TP4

E1:2

4Z

0.1
C1

6
ENABLE

16
VCC

9 8

U15:D

5 6

U15:C

10.0K
R50

5 6

U17:C

10
C76

35V

C18
1.0

100
R48

12

13

14
U8:D

R37
56.2K

TP1

3
J3

2
J3

7
J3

1
J3

TO SHEET 2

TP5

2
J1

TO SHEET 2

R30
182K

2

3

1
U9:A

TP3TP2

0.1
C83

0.47
C81

475
R13

18pF
C57

BAT54HT1
CR12

R22
3.32M

3

2

1
U8:A

Y1
3.6864MHz

0.1
C41

C5
0.01

3 4

U17:B

S1950151   SHEET 1 OF 2   V2

10
C49

FROM SHEET 2

DS36C278TM
U12

INTERNAL

21
GND

3
GND

AD5263BRU20
U10

XTAL1

+5V

AD9833BRM
U5

SS/PB.2

8
WDO

4
PFI

+5V 7
RESET

XTAL2

27.4K
R17

0.1
C16

MOD ENABLE

#KEYED_CW+

3 4

U15:B

KEYING_GATE_CTRL

E3:2

22.1K
R81

FROM SHEET 2

R54
100R62

475K

10.0K
R58

SERIAL INTERFACE

+5V 10.0K
R28

0.1
C24

4
VIN

1

GND1

2

GND2

6
VOUT

U7
LT1790BIS6-4.096

0.01
C53

OC1A

100K
R84

5
GND

R47
5620

+5V

R25
1.00M

3
GND

1 2

U4:A

MSK_REF

MC74HC4053AD
U1

68.1K
R29

10

9

8
U8:C

RF_OFF

MOD_SELECT

R52
10.0K

E1:3

18pF
C46

100K
R85

MC74HC595AD
U16

18.2K
R49

R51
10.0K

KEYING/# MISC ALARM -

KEYING MONITOR OUTPUT

KEYED TONE/AUDIO (A)

TONE GENERATOR



 

Dimensions = mm (inches) 

Electrical Schematic – Exciter Monitor/Generator PWB (NAPE76A/03) 

Issue 1.8 Not to Scale Figure SD-20 Sheet 2 of 2 

 

+5V

+5V

+5V

+5V

MSK

5
J4

7
J4

9
J4

15
J1

4
J4

22
J1

R63
*

681
R69

L

10
C73

35V

H

L

-5V

*

1500

R63

681

1500

R70

681

0.1
C75

10
C79

+5V

6
J3

3
J1

14
J4

17
J1

0.1
C44

-15V

+15V

+5V

8
J4

10
J4

14
J1

12
J4

23
J1

3
J4

20
J1

21
J1

L2

L3

L1

R70
*

681
R59

R77
1000

H

100
R11

H

L

C60
0.01

R4
18.2K

+5V

1000
R18

5
J3

13
J4

18
J4

1
J4

2
J4

18
J1

R78
1000

+5V

-15V

FROM SHEET 1

CARRIER REF

FROM SHEET 1

0.01
C66

10
C67

35V

-15V

0.01
C58

RF_OFF

0.1
C68

MC74HC4053AD
U14

825
R8

4Z

0.1
C22

0.1
C36

8
GND

0.01
C69

0.1
C70

MSK 50/50

10.0K
R71

1000
R21

+5V
R5

12.1K

13 12

U15:F

KEYED CW

(FILTERED)

RF MONITOR

TO SHEET 1

0.1
C62

0.1
C63

0.1
C72

0.1
C74

0.1
C8

0.1
C23

0.1
C19

0.1
C39

0.1
C32

RF VOLTS MONITOR

+15V

0.01
C59

10
C56

35V

+5V

TP6

MSK_REF

-5V

TP9

TP8

GND

100
R12

+5V

Q1
MMBT4401LT1

56.2
R11000

R14

3920
R9

R24
18.2K

R40
18.2K

14X

+5V

0.1
C45

7
VEE

16
VCC

15Y

GENERATOR

0.001
C78

0.1
C20

R39
18.2K

R82
1.00M

1.00M
R83

R72
0.0

R74
100K

3 4

U18:B

C55
0.001 10.0K

R68

0.1
C21

13

12

14
U3:D

R32
100K

9 8

U20:D

0.001
C10

BAT54HT1
CR2

1000
R7

1000
R6

10.0K
R20

0.047
C3

0.1
C2

C29
0.47

8250
R36

8250
R10

5

4

2
U6:A

681
R35

11

10

13
U6:D

+5V

0.47
C77

BAT54HT1
CR9

825
R80

15.0K
R61

BAT54HT1
CR1

3 4

U20:B

5 6

U20:C

1 2

U20:A

R53
10.0K

E2:2E2:1

11 10

U15:E

0.001
C71

6

5

7
U9:B

TO SHEET 1

0.1
C12

10
C64

16V

BAT54HT1
CR13

R75
100K

0.01
C11

+5V

10.0K
R34

S1950151   SHEET 2 OF 2   V2

+5V

+5V

#KEYED_CW++5V

+15V

+5V

RF CURRENT MONITOR

MOD_SELECT

5.1V

CR10
1SMB5918B

3 Z1

5 ZO

13 X1

12 XO

6
ENABLE

NAPE76A/02

10 B
NAPE76A/01

DGPS_CARRIER_FAULT0.1
C14

10
C54

NORMAL

# MSK ALARM -

# INHIBIT Fc -

CARRIER REF

4
VDD

11
GND

U19:E
TLV2374ID

14
VCC

7
GND

U17:G
CD74ACT04M

14
VCC

7
GND

U18:G
SN74AHCT14D

14
VCC

7
GND

U20:G
CD74ACT04M

14
VCC

7
GND

U4:G
MM74AHCU04M

3
VCC

12
GND

U6:E
MC3302D

14
VCC

7
GND

U15:G
MM74AHCU04M

4
VCC

11
VEE

U8:E
MC33074AD

4
VDD

11
GND

U9:E
TLV2374ID

KEYING_GATE_CTRL

+5V
4

VDD
11

GND
U3:E

TLV2374ID

+5V

C61
0.01

C15
0.01

1 2

U18:A

BAT54HT1
CR8

R38
18.2K

9

10

8
U3:C

1 Y1

11 A

2 Y0

9 C

9

8

14
U6:C

10.0K
R73

BAT54HT1
CR3

E2
:3

R3
18.2K

2

3

1
U3:A

RF_MONITOR

47.5K
R79

RF DRIVE OUTPUT

2

3

1
U19:A

7

6

1
U6:B

10.0K
R33

* DENOTES SEE CHART FOR COMPONENT VALUE

KEY SHAPING FILTER



 

Dimensions = mm (inches) 

Electrical Schematic – Interface PWB (NAPI94A) 

Issue 1.8 Not to Scale Figure SD-21 Sheet 1 of 1 

 

C5
0.1

1N5819
CR24

1N5819
CR23

5

6

CR8 C7
33
63V

R7
22.1K

C1
0.1

7

8

6
J5

6
J6

5
J4

7
J5

7
J6

8
J4

4
J5

3
J6

4
J6

4
J4

15
J2

16
J2

13
J2

18
J2

19
J2

1
J10

2
J3

16
J1

14
J1

20
J1

19
J1

17
J1

13
J9

6
J2

3
J2

9
J2

3
J10

4
J3

11
J9

5
J1

10
J1

8
J1

11
J2

CR3
1N5819

8
J3

11
J1

CR4
1N5819

+15V (B)

+15V BATTERY BOOST

+15V (A)

+15V (A)
POWER MODULE

+5V (B)

+5V BATTERY BOOST

+5V (A)

+5V (A)

-15V (B)

BATT B+ SELECT 3

BATT B+ SELECT 1

PDM (A)

DUMP (A)

B+ SAMPLE (A)

Fc (A)

INT BUS (-)

INT BUS (+)

14
J8

17
J8

18
J8

24
J8

1
J8

3
J8

20
J7

14
J7

12
J7

10
J7

GND

25
J7

23
J7

2
J7

N/C

18
J3

21
J10

13
J10

9
J10

11
J10

19
J9

2
J9

6
J9

4
J9

Fc (A)

7
J10

25
J10

22
J10

23
J10

14
J9

16
J9

E2

90-270VAC

T1

2
J5

2
J6

2
J4

15K
R5

31
J2

31
J1

30
J1

39
J2

37
J2

34
J2

+24V (B)

6
J10

+24V

5
J3

N/C

E6

E3

L1
+24V (ATU)

9
J9

+24V (A)

39
J1

40
J1

37
J1

35
J1

34
J1

S2050029  V1

5
J5

5
J6

6
J4

8
J5

8
J6

7
J4

3
J5

3
J4

14
J2

17
J2

20
J2

1N5819
CR26 2

J10

15
J1

13
J1

18
J1

CR9
1N5819

1
J3

1N5819
CR25

5
J2

4
J2

12
J9

10
J2

8
J2

7
J2

CR14
1N5819

4
J10

6
J1

4
J1

3
J1

CR13
1N5819

10
J9

3
J3

9
J1

7
J1

12
J2

12
J1

7
J3

+15V (B)

POWER MODULE

+5V (B)

POWER MODULE

POWER MODULE

-15V BATTERY BOOST

-15V (A)

BATT B+ SELECT 2

PDM (B)

DUMP (B)

B+ SAMPLE (B)

Fc (B)

INT BUS (GND)

# RELAY CONTROL B-

15
J8

16
J8

4
J8

2
J8

19
J8

25
J8

21
J7

11
J7

13
J7

15
J7

TP1

22
J7

24
J7

1
J7

20
J3

19
J3

12
J10

10
J10

8
J10

20
J10

Fc (B)

1
J9

3
J9

5
J9

18
J9

7
J9

24
J10

15
J9

17
J9

24
J9

MODULE B

MODULE A

E1

3

4

1
J5

+24.5V (B)

1
J4

1
J6

+24.5V (A)

CR12
1N5819

CR11
1N5819

MBR1645
CR18

CR7 C6
10
35V

3
V_IN

1

ADJ

2
V_OUTLM350T

U1

CR1
P6KE30CA
30V

32
J2

32
J1

30
J2

AC SIGNAL (B)

29
J1

AC SIGNAL (A)

40
J2

29
J2

38
J2

36
J2

33
J2

+24V (B)

35
J2

5
J10

23
J9

6
J3

E4

8
J9

E5

38
J1

36
J1

33
J1

+24V (A)

CR10
1N5819

1

2

MBR1645
CR20

+15.6V (A)

+5.6V (B)

CR22
MBR1645

+5.9V BATTERY

+5V (A)

-15.5V (B)

CR5
1N5819

-15.7V BATTERY

CR6
1N5819

BATT B+ SELECT 1

PDM (A)

DUMP (A)

B+ SAMPLE (A)

SIDE A +

SIDE A +

INT BUS (GND)

INT BUS (GND)

INT BUS (-)

INT BUS (+)

INT BUS (GND)

INT BUS (-)

INT BUS (+) +24.7V BATTERY

2210
R6

C3
1.0

C4
10
35V

+15.6V (B)

CR15
MBR1645

+15.8V BATTERY

CR21
MBR1645

-15.5V (A)

BATT B+ SELECT 2

PDM (B)

DUMP (B)

B+ SAMPLE (B)

INT BUS (GND)

# RELAY CONTROL B-

C2
1.0

2.5W
1

R1

CR19
MBR1645

CR17
MBR1645

+24V SUPPLY (MODEM) (+)

CR16
MBR1645



 

Dimensions = mm (inches) 

Electrical Schematic – RF Power Module (NAP35A & NAP35A/01) 

Issue 1.8 Not to Scale Figure SD-22 Sheet 1 of 1 

 

 

GND

LINE

(-)

GND

PDM

DUMP

+24V

GND

GND

+5V

+15V

W3P2

P2

J7

J1

J1

W1P1

W3P1

PDM

FPDM

+15V

P4 J1

C1

R2

Fc

R1

R3

C2

CR2

CR3

C4 C5

C7

C6 C8

C9

TP1

R7

Q1

R1

R11
15K

C1

E1

E2

J2 W1P2

C3

L1 C3 L2

PWB

A4

C1

CR2

Q5

C6

C5

E3 E1

J2

J6

E3

P1

LINE

GND

Fc

A1

W2P1

J2

0.1

2

1

3

4

6.8
35V

CR4

CR1

C3

R4

J1

U1:B

B

A

CR1

CR5

FILTER

T1

C7
0.1

Q4

Q3

Q2

Q1

CR4

CR3

CR1

1.0

1.0

E2 E2 11

10

J4

E4

0.1

BOOST

GND

LINE

S2050012  VB

21# INHIBIT PDM A -

23FAN 2 ENABLE

FAN 2 TACH

24+24V FAN 2

22FAN 1 ENABLE

20# SIDE A (+)

18INT BUS (-)

17INT BUS (+)

15

SHIELD

13

12SHIELD

10

B+ SAMPLE

SHIELD

5

6

3

1
P18

6

P1

GND

LINE
DOUBLER
(OPTIONAL)

2

3

3

P1
1

10

4

1

3

2

9

10

7

8

J2 3

5

4

1
INTERFACE

10

14
POWER

J6

1
PART OF

7

9

3

+24V

+24V

3

P3

17

19

PWB

A2

# PDM INHIBIT +

DC OUTPUT

+15V

CR9

CR12

CR10

DS1

B+

2W
68K

2W
68K

11
SD

3
VCC

9
VDD

U1

CR5

0.12470
450V

470
450V

CR6

R5

F1
1.0

CR8

R10
15K

GND

R2

POWER

PA VOLTS

MUR460

E1

R5C2

6

#RF ALARM+

J1 SAMPLE W2P1W2P2
7

W1P1

W3P1

PWB

PWB
INTERFACE

A1
(+)BATTERY

LINE

+24V FAN 2 25

8

7

SHIELD 16

19

14

FAN 1 TACH

2

4

9

11

5

LINE110/220
VOLTAGE

1

2

J4

9

PWB

2

11

4

CONTROL/
MODULE

1
J2

20

12

SWITCH MODE
POWER SUPPLY

W1P2

33.2
CR23
P6KE20CA
20V

T1

B+ ON

10
HIN

12
LIN

IR2110

10

6.8
35V

A5

W2P2

L1

0.5W
2.21MUR460

0.1 1820

47.5

R9
33K
2W

0.47
15W
2.5

A3

AMPLIFIER

0.27250 H

GREEN
3T

RED
3T

BROWN
3T

R3
15K R4

C4
0.01

8250

C

0.27

MUR460

MUR460

R6 R7

2W
33K

1000 1000

0.056

5

PA VOLT

8

T1

T1

MODULE
POWER

PART OF

RF OUT

J3

A

GND

1A
SLOW

MUR8100E

BLUE
3T

MUR460

7

8

3

5

4

1

# INHIBIT +

OUTPUT ADJUST 2

11 3

4

7

14

2

W3P2

2

3

3

1

10

4

1

3

2

6
VB

13
VSS

14
N/C

5
VS

PDM (B+)

1
LO

CLAMP
PA VOLTS

470
450V

6

MODULATOR

DC CURRENT

6
2N4401

7

MODULATOR

6

17

19

OUTPUT ADJUST 1

9

3

10

1

1

1

2

U1:A

9

1 5

7
HO

P6KE20CA
20V

8
N/C

4
N/C

2
COM

HFA08TB60

1N4743A
13V

2

TEMPERATURE

# FAN FAIL +

STW14NM50

YELLOW
       2T

STW14NM50

STW14NM50

ORANGE
       2T

RF TRANSFORMER

20

1

5

8

250 H

B+ SAMPLE 2

20

12

11

12

P6KE20CA
20V

STW14NM50

STW14NM504
GND

2
GND3

Vs
MIC4452CT

PDM Modulator 
PDM @ 150, 250, 
or 350 Vdc 

B
+
  5.4 

5 V RF drive 
squar wave 

PA Volts with 95% modulation
Audio is filtered PDM 
(see class D operation notes)

2f PDM 
Power Module 

90 – 270 Vac 



 

Dimensions = mm (inches) 

Electrical Schematic – Power Module Control/Interface (NAPC151A) 

Issue 1.8 Not to Scale Figure SD-23 Sheet 1 of 1 

 

Fc

+5V

PC5

RXD

TXD

XTAL2

XTAL1

SCK

MISO

RESET

PC.1

PD6

PD5

PD4

PC.2

PB.0

R30
475

C25
0.1

8
J2

9
J2

2
J4

9
J7

4
J2

7
J6

9
J6

9
J4

2
J6

3
J6

24
J7

1
J2

3
J2

+15V

+24V

+15V

+5V

C6
0.1

+5V +5V

C11
0.01

PD7

PC4

PC.0

MOSI

PC.3
R29
475

R27
475

C18
0.1

TP5

CR3

C37
0.1

C20
0.1

7
J2

3
J4

5
J2

1
J6

4
J6

25
J7

PDM

Fpdm

+24V

C7
0.1

C5
0.1

C8
0.1

TP6

16
J7

DUMP
13

J7

GND

+5V 3
J7

GND

+15V

2
J7

11
J7

+24V 5
J7

8
J4

B+ SAMPLE 2
J2

17
J6

TEMPERATURE 12
J6

18
J7

INT BUS (-)

17
J7

INT BUS (+)

6
J4

1
J4

VCC 2
J1

SCK 3
J1

MISO

# RESET -

1
J1

FAN 2 TACH 8
J7

FAN 1 TACH 7
J7

# RF ALARM + 5
J4

# SIDEA + 20
J7

S2050004  V3

+5V

+15V
L2

+24V

+5V

7
DO/RI

6
DO/RI

C1
0.01

C2
0.1 DS36C278TM

U2

+5V

12
B

14
D

5
G

3
E

5 6

U4:C

3 4

U4:B

+5V

10
SA

+5V

C26
0.110.0K

R19

+5V

C33
0.1

C27
0.1

28

C34
0.1??

R25

+5V

+5V

30

31

8

7

17

16

1

32

14

29

24

C30
0.1

PB1 (OC1A)
13

21
GND

3
GND

10

9

2

12

+15V

MODULE INSTALLED

+15V

+15V

+24V

+15V

DUMP

Fc - TO PA

B+ SAMPLE

FAN ENABLE

# INHIBIT +

OUTPUT ADJUST 2

OUTPUT ADJUST 1

+24V FAN 1

# INHIBIT PDM +

PDM
15

J7

4
J7

14
J7

1
J7

6
J7

12
J7

PA VOLT SAMPLE

DC CURRENT

7
J4

6
J2

19
J6

19
J7

GND

MOSI

4
J4

4
J1

6
J1

5
J1

20
J6

21
J7

# INHIBIT PDM -

# FAN FAIL +

C4
1.0
35V

L1

681
R2

+5V

681
R3

+5V +5V +5V

10.0K
R4

10.0K
R5

10.0K
R6

8
VCC

+5V+5V

10.0K
R13

10.0K
R14

10.0K
R15

10.0K
R16

BAT54HT1
CR2

10.0K
R8

10.0K
R9

4
F

6
H

11
A

13
C

9 8

U4:D

TP1

1 2

U4:A

TP2

7
QH

9
QH

C19
0.1

R12
121K 6810

R18

+15V

11

C15
0.1

R20
475K

R26
100

27

C12
0.01

C13
0.01

C31
0.01

C32
0.01

R23
100

23

C16
18pF

C17
18pF

Y1
3.6864MHz

15

+5V

10.0K
R10

5
GND

25

26

ATmega8-16AI
U7

C35
10
35V

R31
22.1

MODULE FAULT

MODULE ON

GND

1500
R33

Q3
2N7002LT1

100K
R35

10.0K
R36

TP4

+24V FAN 2

C3
1.0
35V

C9
0.1

C21
0.1

C22
0.1

C23
0.1

C24
0.1

C14
0.01

2 3

1

U6:A

R11
2210

C28
0.1

R21
475K

??
R22

C29
1.0
35V

TP3

Q1
IRF520

10.0K
R1

3
DE

1
RO

4
DI

22
ADC7

4
VCC

18
AVCC

PD3 (INT1)

PD2 (INT0)

PB2 (SS)

2
CLK

1
SHIFT/LOAD

16
VCC

14
J6

22
J7

3 14

U1:C

11
J6

2 15

U1:B

+5V

2
RE

5
GND

SERIAL INTERFACE
INTERNAL

+5V

BAT54HT1
CR1

10.0K
R7

19
ADC6

R24
1000

6
VCC

R28
1000

3
VCC

1

GND

2
RESETADM803MAKS

U3

8
GND

15
CLK_INH

20
AREF

MC74HC165AD
U5

10
J2

10
J7

10.0K
R32

10
J6

C36
0.1

23
J7

+5V
14

VCC
7

GND
U6:E

MC74HC125AD

G
DS2

R
DS3

10
J4

14
VCC

7
GND

U4:G
MC74AC04N

A
DS1

C10
0.1 10.0K

R17

4
VIN

1

GND1

2

GND2

6
VOUT

U8
LT1790BIS6-4.096

Q2
2N7002LT1

R34
10.0

1 16

U1:A

9
COM

8
GND

U1:H
MC1413BD



 

Dimensions = mm (inches) 

Electrical Schematic – Switch Mode Power Supply PWB (NAPS31B/02 & /03) 

Issue 1.8 Not to Scale Figure SD-24 Sheet 1 of 1 

 

E3*

E1

E2

L1

L3

250 V

C17
5

0

1

1

0

3W

R50
0.2

2W

R15
390 390

2W

R18

F

F

* R10

22.1K

39.2K

56.2K

R24

1820

39.2K

18.2K

R27

600V

E1

E2

580uH

C18
1.0
35V

C25
0.1

10K
R41

AC
IND

2W

R1
100K

350 V

150 V 79 V

1

0

1

0

2W

R14
390

2W

R13
390

390
2W

R17

390
2W

R16

R22
68.1

F C6
0.1

*
R10

0.5W

R9
1.0M

*
R11

*
R24

*
R25

*
R27

*
R26

22.1K

U8

1820

+18V

+18V

C29
1.0

R29
681

FAN FAIL

2
J1

4
J1

FAN +

FAN -

7
J1

10
J1

3
J3

A B

10K
R56

S1970095   V2

8
N_INV

U3

6
N/C

4
VCC

1 4

32

10K
R40

7
L_GND

1
INV

CR2
1N5819

3
OUT

+18V

INVALIDINVALID

136 V 97 V

NAPS31B VARIATION

/02 /03

OUTPUT
ADJUST 2

6T 21T

5T
21T

T1

C23
220pF

CR15
HFA08TB120

C21
220pF

CR14
HFA08TB120

S

3.3
C45

S

+18V

NAPS31B/04

NAPS31B/02

NAPS31B/03

C26
1000pF

332
R35

+18V

2
VFB

NOT USED

39.2K

39.2K

R11

UC1844AJ

1
COMP

4750 15.0K

4750

4750

15.0K

6810

R25 R26

20
J1

FAN FAIL

TEMPERATURE12
J1

17
J1

19
J1

3
J2

DC OUTPUT1
J2

E3

1
J1

3
J1

C7
0.1

5620
R61

2
J3

14
J1

1
J3

9
J1

11
J1

+18V

RT1
RXE050

5
V_IN

C2
1.0

C9
0.01

C11
0.01

CR3
10K
R32

1500
R53

R55
121 10K

R2

100
R54

C10
1.0

2
P_GND

CR1
1N5819

0.5W
3.3
R57

0.5W
15

R58

1

3

2 U1
DSP25-16A

CR4
P6KE20CA
20V

2W

R7
100K

C12
470
450V

DS1A

C16
0.001

C14
0.01

236 V 167 V

55 V

T2 4

3
7

8

600V

C15
470
450V

16

9

3

18

6T

14

7

1

20

12

5

21T

CR7
HFA08TB120

R3
1000

R52
39.2

1N5819
CR12

332
R12

C20
220pF

CR13
HFA08TB120

R49
1000

R28
2210

3.3
C43

R23
392

R64
68139.2

R63

S

3.3
C44

300 H
L6

C5
0.1

Q4
MPF960

NAPS31B/01

C33
0.1 2

1

3
t° U11

TMP36G

C24
0.01

R46
182

1N5819
CR19

16V

CR18
1N5930C

C32
0.47 6810

R30

7
VCC

C28
0.01

NOT USED

2

3

1
U5:A

10K
R66

R67
10K

C22
0.001

13

12

14
U5:D

R47
825

C8
2.2

Q8
2N7000

1000
R69

5
GND

6
OUTPUT

C31
2700pF

C35
100pF

4750 15.0K

R68
10

5W

R43
33K

+18V

CR5

C4
0.015

10K
R37

+18V +18V

10K
R33

10K
R4

1N5819
CR16

19

2

1000
R44

5

6

7
U5:B

300 H
L4

300 H
L5

R65
1000

C30
0.01

R5
3.32M

21-24V INPUT +18V

# INHIBIT +

UC3710

+18V

AC INPUT

+18V

OUTPUT ADJUST 2

INVALID

ADJUST 1
OUTPUT

/01, /04

0.47
C41

2W

R21
390

3
CUR_SEN

22.1K INSTALLED

68.1K

392K

NOT USED

NOT USED

DC CURRENT SIGNAL

3
V_IN

1

ADJ

2
V_OUTLM350T

U10

C1
0.001

DS2G

+18V

Q7
IRF520

1 5

2 4

MOC8104
U9

1 5

2 4

MOC8104
U7

HFA08TB120
CR20

v

RV3
SIOV-S14K300

v

RV1
SIOV-S14K300

+18V

OUTPUT ADJUST 1
1 5

2 4

MOC8104
U6

1 5

2 4

MOC8104
U4

R39
1000

10

1

Q2
IXFK44N60

HFA08TB120
CR11

CR6
HFA08TB120

C37
0.001

C13
470
450V

2W

R20
390

HFA08TB120
CR10

4
VCC

11
VEE

U5:E
MC34074

2W

R19
390

HFA08TB120
CR9

1N4733A
5.1V

CR17

0.001
C38

C34
0.001

R51
10

C36
0.01

4
RT/CT

8
VREF

C19
470pF

Q5
MPF960

C27
5

22.1K NOT USED

* DENOTES SEE CHART BELOW FOR COMPONENT VALUE

1N5819
CR21

10K
R62

v

RV2
SIOV-S14K300

1

3

2

U2
DSP25-16A

3

4

1

2

1T 200T

T3

10

9

8
U5:C

Q1
IXFK44N60



 

Dimensions = mm (inches) 

Electrical Schematic – Battery Boost PWB (NAPS35) 

Issue 1.8 Not to Scale Figure SD-25 Sheet 1 of 1 

 

 

 

79 V

136 V

IN

+15V

-

+

1

0

0

SELECT
1

0

0

1

2

250W

+15V

L4

7
J1

E2

E6

22
J1

25
J1

236 V 1 1

0.1
C4

E5:2

E5:3 +15V

125W

R40
10K

TP1

GND

11
J1

10
J1

E8

23
J1

24
J1

0.1
C6

10
C13

35V
1210
R10

2W

R23
10

CHARGER IN

# DC INHIBIT -

INVALID

VR250/VRD375

+5V

E1

INVALID

97 V

55 V

BATTERY BATTERY
SELECT

E4

L2
3

J1

1
J1

10K
R12

+24V

10K
R15

0.1
C12

10K
R14

10K
R25

0.1
C17

3.3
C8

0.1
C11

+5V

0.1
C2

125W

E7:1

E9:1

E10:3

E10:2

5
CT

11
NC

9
C

10
VCC

8
E

0.0047
C10

+15V

+15V

CR4
1N5819

0.01
C1

CHARGER OUT

-

+ BATTERY BOOST (B+)

BATTERY CURRENT SAMPLE

BATTERY VOLTAGE SAMPLE

BATTERY RETURN

BATTERY SELECT 2

BATTERY SELECT 1

167 V

E3

4
J1

10
C3

35V

2
J1

L3

R13
10K

1N5931A
18V

CR2

1N4747A
20V

CR3

10K
R24

Q2
2N4401

R16
3920

R3
5620

E7:3

250W

R17
182

R4
182

R36
10K

R26
10K

125W

250W

R37
825

R27
56.2

E10:1

12.1K
R22

6
RT

0.001
C14

10
R7

4750
R38

10K
R21

39.2K
R20

47
C19

100V

0.01
C20

2740
R39

7
GND

MC34060
U4

2W

R41
100

DS1G

+15V

Q7
2N2905A

Q6
2N2219A

CR5
1N5819

Q4
STW26NM50

0.01
C7

1N4745A
16V

CR1

4750
R1

CHARGER CURRENT SAMPLE

10
C5

35V

R34
6810

R28
332

E9:3 R35
274

R29
27.4K

3320
R18

3320
R19

15K
R9

1.0M
R8

22
C9

35V

R6
475K

R5
475K

Q5
STW26NM50

470
C16

450V

21
J1

+48V

VR125/VRD200

B+ VOLTAGE

+5V

+15V

4
DEAD-TIME

12
VREF

E7:2

2
INA-

E9:2

+15V
13

INB-

# BATTERY MODULE INSTALLED -

R32
10

S2050020  V4

E5:1

19
J1

+15V

18
J1

+15V

+5V

3

VOUT

4
I+

1
VCC

5
I-

2
GND

U1
ACS755LCB-050-PFF

1 5

2 4

MOC8104
U3

14
INB+

4750
R11

Q1
2N7000

3
PWM_COMP

1
INA+

Q3
2N7000

3

VOUT

4
I+

1
VCC

5
I-

2
GND

ACS755LCB-050-PFF
U2

R33
10

560pF
C15

R30
10

R31
10

L1

2W
68K
R2

CR6
DSEI60-06A


