
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

(OUT)

(IN)

ENABLE BROWN-OUT
DETECTION AT
4.3V

ISP CONNECTOR

To measure DC  from

external power supply

(has one diode drop)

(Used with USB)

Serial2 used

for WiFi module
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2.2 ATMEGA2560 ProcessorSize
DWG NO

Rev Sheet of

Title

Date

RXD5

RELAY5
RELAY6

TXD

RESET_PN

AREF

XTAL1

XTAL2

AVCC

AVCC

LCD_MISO

LCD5_MOSILCD5_SCK
RESET_PN

SLO

ADC8

ADC12

ADC11
ADC10
ADC9

ADC11

ADC12

ADC10
ADC9

D73
D72
D71
D70

D73

D70
D71

D72

D12

D10
D11

BEEP

ADC15

ADC14
ADC13

ADC15
ADC14

ADC13

RESET_PN

AUD2

AUD3
SPK+

SPK-

BEEP AUD1

TP_INT-

RFPWR

D12
D11

GP05

L13

RTC-SDA

LCD5_SCK

CHPD5

LCD5_MOSI

RELAY2

RTC-INT

RTC-SCL

RST5

RELAY3

CD-DET

D10

ADC8

GP25

LCDPWR

RELAY1
RELAY4

LCD_MISO

TP5_CS-

SD5_CS-

RL13

RST

GP2

GP0

CHPD

RELAY5
RELAY6

EXT-TXD
EXT-RXD

RESET_PN

DOUT43
DOUT42

DOUT44
DOUT45
BKLT

RXD5
TXD

LCD5_CS-
LCD5_RST-
LCD5_DC

IN-D34

CD-DET

RXD0

AIN7

RELAY3

RTC-INT

IN-D32

AIN0

DOUT41

RTC-SCL

LCD5_MOSI

AIN1

RELAY1

LCD_MISO

DOUT39

LCD5_SCK

RFPWR

IN-D30

GP2

TP5_CS-

RELAY2

RST

AIN6

RTC-SDA

CHPD

IN-D36

GP0

IN-D31

RELAY4

AIN4

TXD0

IN-D35

TP_INT-

DOUT38

IN-D33

LCDPWR

AIN5

IN-D37

SD5_CS-

AIN3

DOUT40

AIN2
BOE-

VCC

VCC

VCC

VCC

VCC

VCCVCC

VCC

IN+

VCC

TP1

HEADER 4 NO STUFF

1
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3
4

L3
10uH

D15

M
M

3
Z

3
V

3
S

T
1

G

SW1

SPST

1
3

C24

22pF

J7 HEADER 3X2

2
4
6

1
3
5

R64 20K

R28

1/4W 1%

10K

C25

22pF

R32 1K

R45 0

C52
1uF

C56

.01uF

TP3

HEADER 3 NO STUFF

1
2
3

R46 20K

D16

M
M

3
Z

3
V

3
S

T
1

G

Y1 16MHz, 30ppm

C33

.1uF

C53 1000pF

R33 1K

D17

M
M

3
Z

3
V

3
S

T
1

G

TP4

HEADER 3 NO STUFF

1
2
3

R31 1K

C55 1uF

D18

M
M

3
Z

3
V

3
S

T
1

G

R56

1/8W
1%
20K

C49
1uF

R36 1K

U5 ATMEGA2560TQFP100

34

33

30

48
47
46
45

79
69
68
67
66
65
64
63

71
72
73
74
75
76
77
78

60
59
58
57
56
55
54
53

43
44

98

100

49
50

10

11
32
62

31
61

81

80

9
8
7
6
5
4
3
2

27
18
17
16
15
14
13
12

99

26
25
24
23
22
21
20
19

90
91
92
93
94
95
96
97

1
29
28
70
52
51

42
41
40
39
38
37
36
35

82
83
84
85
86
87
88
89

X1

X2

RESET/PG5

XCK1-PD5-D84
ICP1-PD4-D83

TXD1-INT3-PD3-D18
RXD1-INT2-PD2-D19

PJ7-D75
PCINT15-PJ6-D74
PCINT14-PJ5-D73
PCINT13-PJ4-D72
PCINT12-PJ3-D71
PCINT11-PJ2-D70
PJ1-D14-tx3
PJ0-D15-rx3

AD7-PA7-D29
AD6-PA6-D28
AD5-PA5-D27
AD4-PA4-D26
AD3-PA3-D25
AD2-PA2-D24
AD1-PA1-D23
AD0-PA0-D22

A15-PC7-D30
A14-PC6-D31
A13-PC5-D32
A12-PC4-D33
A11-PC3-D34
A10-PC2-D35
A9-PC1-D36
A8-PC0-D37

SCL-INT0-PD0-D21
SDA-INT1-PD1-D20

AREF

AVCC

T1-PD6-D85
T0-PD7-D38

VCC1

GND1
GND2
GND3

VCC2
VCC3

GND4

VCC4

INT7-PE7-D82
INT6-PE6-D81

INT5-PE5-pwm-D3
INT4-PE4-pwm-D2
AIN1-PE3-pwm-D5

AIN0-PE2-D80
TXD0-PE1-D0
RXD0-PE0-D1

PH7-D77
PH6-pwm-D9
PH5-pwm-D8
PH4-pwm-D7
PH3-pwm-D6
PH2-D76
TX2-PH1-tx2-D16
RX2-PH0-rx2-D17

AGND

PCINT7-PB7-D13-pwm
PCINT6-PB6-D12-pwm
PCINT5-PB5-D11-pwm
PCINT4-PB4-D10-pwm

MISO-PCINT3-PB3-D50
MOSI-PCINT2-PB2-D51
SCK-PCINT1-PB1-D52

SS-PCINT0-PB0-D53

PF7-ADC7
PF6-ADC6
PF5-ADC5
PF4-ADC4
PF3-ADC3
PF2-ADC2
PF1-ADC1
PF0-ADC0

PG5-pwm-D4
PG4-D79
PG3-D78
PG2-D39
PG1-D40
PG0-D41

PL7-D42
PL6-D43
PL5-D44-pwm
PL4-D45-pwm
PL3-D46-pwm
PL2-D47
PL1-D48
PL0-D49

ADC15-PK7
ADC14-PK6
ADC13-PK5
ADC12-PK4
ADC11-PK3
ADC10-PK2
ADC9-PK1
ADC8-PK0

LED3 LED

U12

IS31AP4991

3 2
6
75

1

84

IN- OUT-
OUT+

VCCBYP
IN+

SDBGND

R57

1/4W
1%
10K

SPK1

SPEAKER

2

1

C35
.1uF

R55 1K

+

C27

10uF
C29

.1uF

C34
.1uF

TP2

HEADER 4 NO STUFF

1
2
3
4



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

DIGITAL
OUTPUTS

RS-232 LEVEL

CONVERTER

Each digital output can

sink up to 500mA to ground.

Do not exceed 1 Amp total

for all outputs.

RS-232 serial I/O.
Not TTL compatible.

Note:

If TTL levels are needed,

remove U1 and jumper pins 11

to 14 and pins 12 to 13 in

the socket.
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2.2 Digital OutputsSize
DWG NO

Rev Sheet of

Title

Date

CLAMP

OCDO-44
OCDO-43
OCDO-42
OCDO-41
OCDO-40
OCDO-39
OCDO-38

OCDO-45
CLAMP

RS-TXD

C1-

RS-RXD

C1+

MV-

RS-RXD

C2-

RS-TXD

C2+

MV+

DOUT39
DOUT40
DOUT41
DOUT42
DOUT43
DOUT44
DOUT45

DOUT38

EXT-TXD

EXT-RXD

VCC

C5 .1uF

C2 .1uF

IOT3

TS 9 5.08

1
2
3
4
5
6
7
8
9

C6

.1uF

U10

ULN2803A

1
2
3
4
5
6
7

18
17
16
15
14
13
12

10 9
8 11

1B
2B
3B
4B
5B
6B
7B

1C
2C
3C
4C
5C
6C
7C

COM GND
8B 8C

TTL RS-232

U1

SPX202

16
15

11
10

12
9

1

3

4

5

14
7

13
8

2

6

VCC
GND

T1_IN
T2_IN

R1_OUT
R2_OUT

C1+

C1-

C2+

C2-

T1_OUT
T2_OUT

R1_IN
R2_IN

V+

V-

C8

.1uF

J2
TS 3 5.08

1
2
3

C3

.1uF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Digital input
optoisolators

R-Packs set

Digital

input range

R-Packs form a voltage

divider to set the 

Analog  input range

0-10 volt
inputs

3 to 24
volts

Choose R-Packs so 0 to 5 volts appear here.

R-Packs shown give a 0 - 10 volt input

range.

R-Packs shown can be used for
voltages from 3.3V to 24V.

Use 10K for RN3 and RN4 for
12V to 48V range
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2.2 Digital and Analog inputsSize
DWG NO

Rev Sheet of
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Date

IC8
IR7

IC6
IR5

IC2

IC4
IR3

IR1

IR2

INPUT36
INPUT35
INPUT34

INPUT33
INPUT32
INPUT31
INPUT30

DIN_COMMON

IR8

IC7
IR6

INPUT37

IC5

IC3

IC1

IR4

ANALOG7

ANALOG4

ANALOG0
ANALOG1
ANALOG2

ANALOG6
ANALOG5

ANALOG3

IN-D37

IN-D33

IN-D30

IN-D32

IN-D31

IN-D34

IN-D36

IN-D35

AIN7

AIN3

AIN1
AIN2

AIN4

AIN0
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D6

U
D
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S
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E
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RN3
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TS 9 5.08

1
2
3
4
5
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RN1

RP100K-8P8R

116
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413
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RN4

RP3.3K-8P8R
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7 10
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D10

U
D

Z
S

T
E
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

DS3231 RTC HEADERS

EEPROM
Expansion

5V TO 3.3V
CONVERTER

LCD backlight
switch

ESP8266 Programming header

Switched 5 VOLT TO 3.3V REGULATOR

5 VOLT TO 3.3V REGULATOR

ESP8266 Radio Module

(Has I2C Pull-up
resistors
internal)

LCD Connector
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Rev Sheet of
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SD_CS-

RTC-SCL

LCD_MOSI

LCD_SCK

RTC-SCL

RTC-SDA

RTC-SDA

RXDR

LCD5_SCK LCD_SCK

LCD5_DC

RXD5

LBB

LCD_DC

LCD_SCK

LCD_CS-
LCD_MOSI

RXD TP_CS-

B-LED

SD_CS-
LCD_MISO

LCD_SCK

LCD_RST-

LCD_MOSI

LCD_DC

LCC

LCD5_MOSI

LCD_MISO

B-LED

TP_CS-

SD5_CS-

LCD_RST-

LCD_CS-

LCD_MOSI

GP2

GP2

GP0

CHPD

RST

RXD

CHPD

GP0

RST

RST

TXD

CHPD
GP2

RST

GP2
CHPD

GP0

VCCB

RXD

TP_INT-

TPINT

TP5_CS-
LCD5_CS-
LCD5_RST-
LCD5_DC

LCD5_MOSI
LCD5_SCK
SD5_CS-
RXD5

TXD

RST
GP0
GP2

CHPD

RFPWR

RTC-SCL
RTC-SDA

RTC-INT

BKLT

LCDPWR

CD-DET

LCD_MISO

BOE-

TP_INT-

VCC

VDDL33

VCCVCC

VDDL33

VCCB

VDDL33

VCCB

VCC
VDDL33

VCC-WIFIVCC-WIFI

VCC-WIFI

VCC

VCC-WIFI

VCC

VCC
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VCC
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1/4W 1%

10K

R34

1/8W
5%
15K

USD1
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2
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11
12

CS
NC1

VCC
MOSI

SCK
VSS1
MISO
NC2
VSS2
VSS3
VSS4
CD

C54

22uF

LCD1 HEADER 14

1
2
3
4
5
6
7
8
9
10
11
12
13
14

R41 470
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1
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Overvoltage
protection

DC-DC
Converter

Heatsink

12 to 24
Volts DC

1 Amp Fuse

9 volts to relays

+5 Volts to
ATMEGA2560
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2.2 POWER INPUTSize
DWG NO

Rev Sheet of

Title

Date

GT2

+9

GT1

DCIN VIN+ IN+

+9V VCC

+9VR

IN+

C46
.1uF

R59
1K

HS1
HS403-ND

D2

SR206

LCD +

CABLE

EXTFT1

DLI LCD + CABLE

+

C18
1000uF 50V

uSD CARD

EXSD1

8GB DLI uSD CARD

+ C17

2200uF 16V

SCR1
SCR

C47
.1uF

RTC

EXRTC1

DLI RTC

R58 100

C50
1uF

F7 1A
J3

TS 2 5.08

1
2

+ C15

2200uF 16V

SPEAKER

EXSPK1

FCE SPKR

SCREWS

EXMISC1

DLI SCREWS

D14

1N4752 33V

U4 LM7805C/TO

1 3

2

IN OUT

G
N

D

ANTENNA

EXANT1

DLI ANTENNA

D1

P6KE43CA

RF CABLE

EXRFCBL1

DLI RF CABLE

+

C14
2200uF 16V

L1

20uH/1A

DCC1

LM2596HV-MOD

GND1
1

GND2
4

VIN
2

VOUT
3

CASE

EXCASE1

DLI CASE
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RELAY 1

RELAY 5

RELAY 4

RELAY 2

RELAY 6

RELAY 3

RELAY DRIVER

TERMINAL STRIPS

Relays are fused
with 10 Amp fuses.

Do not exceed 6
Amps per relay to
prevent blowing
the fuse.
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2.2 RelaysSize
DWG NO

Rev Sheet of
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Date

COMF1

RELAY6

COMF6

NC1

NO5

NO5

COM5

RLY4

RLY5
RLY1

COM2

NC2

COM3

COMF2

RLY6

RELAY5

NC3

NC4

RLY4

COMF3

RELAY4

COM1

COM3

NC6
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COMF4

COM1

RELAY2

NO6 RLY5
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COMF5

NO6

COM6
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NO4

RLY6

COM4

NO1

NO1

COM2

RLY3

RLY2
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NO2

NC2

NC3

COM6

NC6

RLY2

NO2

NC5

RELAY3

RLY1

NC5

NO3

NC4

RELAY1

NO3

RELAY3

RELAY5
RELAY6

RELAY2

RELAY4

RELAY1

+9VR

+9VR

F3 10A
NC

K3 5843017

2
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1
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7
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K6 5843017

2
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2B
3B
4B
5B
6B
7B
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4C
5C
6C
7C

COM GND
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2
5

1
3

6

4

7
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2
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ISP CONNECTOR

USB to serial
converter

ENABLE BROWN-OUT
DETECTION AT
4.3V
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2.2 USB to SerialSize
DWG NO

Rev Sheet of
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Date

USHLD

UD-
D+

D-

VCCU

UC

XTL2

XTL1

UD+

UV

RESET_BN

BMOSIBSCK
BMISO

RESET_BN

BMOSI
BMISO

BSCK

BTXD
BRXD

TXLR

RXLRRXL

TXL

DTR

RXD0

TXD0

RESET_PN

VCC

VCC

VCC

VCC

VCC

C40 .1uF

C44
1uF

C42

22pF

R54 1K

RX1 LED

Y2

16MHz, 30ppm

R53 1K

CN1
CN-USB

1
2
3
4

5 6

C41

22pF

C45

.1uF

R52 22

L5 FB

R47

1/4W
1%
10K

R51 22

IC1 ATMEGA16U2-MU

22

13

28

33

2

1

32

4

31
30

6
7
8
9
10
11
12

14
15

17
18

20
21

5
26
25
23

27

3

16

19

29

24

PC7

PD7

UGND

PAD

XTAL2

XTAL1

AVCC

VCC

UVCC
D-

PD0
PD1
PD2
PD3
PD4
PD5
PD6

SS-PB0
SCLK-PB1

MISO-PB3
PB4

PB6
PB7

PC2
PC4
PC5
PC6

UCAP

GND

MOSI-PB2

PB5

D+

RESET

R49 1K

J8 HEADER 3X2

2
4
6

1
3
5

R50 1K

TX1 LED

C43

.1uF

L4 FB

R48 1K


