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1-2 VIN = +12VDC
2-3 VIN = +VXT
4-5 IN- = GND
5-6 IN- = RTN

E1 CFG:

Opto Isolated Inputs

USB OTG

LED Port

Buzzer

I2C LCD + I2C 1Kbit EEPROM

Expansion ports not 5V tolerant

+3.3V 800mA
+5VDC 1AMP

+12VDC for outputs

Open Collector Outputs

Relay Outputs

1-2 COM = GND
2-3 COM = +12VDC

E6 CFG:

POT + Analog Input
DIP SW + Keyboard

RS232C

+12VDC

TB2
AK3101

TB2
AK3101

P1

#10 & #11 connector case

P1

#10 & #11 connector case

5
9
4
8
3
7
2
6
1

11

10

R38 10KR38 10K

TP3
+12VDC
TP3
+12VDC

1

SW4SW4

R17
10K
R17
10K

1
2

R7
10K
R7
10K

R69
1K
R69
1K

J5
S2M-107-02-F-D
J5
S2M-107-02-F-D

13
11
9
7
5
3
12

4
6
8

10
12
14

C21
0.1uF

50V

C21
0.1uF

50V

1
2

E5E5

1

3
2

TB24

AKZ3191

TB24

AKZ3191

D7B
BAV99_1
D7B
BAV99_1

3 2

TB18

AKZ3191

TB18

AKZ3191

R37 10KR37 10K

U7B
MOCD223-M
U7B
MOCD223-M

4

3

6
5

R35 10KR35 10K

C17
1uF
25V

C17
1uF
25V

1
2

TP2
VOpAmp

TP2
VOpAmp

1R9 22KR9 22K
1 2

LS1
CT-1205H
LS1
CT-1205H

TB3
AK3101

TB3
AK3101

C26
1uF
16V

C26
1uF
16V

1
2

C36 0.47uF
50V
C36 0.47uF
50V

12

TP9
SCL
TP9
SCL

1

Q2
MMBT4401
Q2
MMBT4401

1

2
3

SW5SW5

LED5
GREEN
LED5
GREEN

12

PS1
0ZCB0075FF2G
PS1
0ZCB0075FF2G

1 2

TB25

AKZ3191

TB25

AKZ3191

LED13
GREEN
LED13

GREEN

12

D2 BAV103D2 BAV103

R46 10KR46 10K

C16
0.1uF
50V

C16
0.1uF
50V

1
2

LED9
GREEN
LED9
GREEN

1
2

R3
10K
R3
10K

R52 10KR52 10K

+
C27
22uF
6.3V

+
C27
22uF
6.3V

1
2

D6A
BAV99_1
D6A
BAV99_1

13

R8 2.7KR8 2.7K

LED15
GREEN
LED15
GREEN

1 2

TB1

AK3101

TB1

AK3101

R44 10KR44 10K

R15
1.2K
R15
1.2K

RV2
10K
RV2
10K

13

2

LED20
GREEN
LED20
GREEN

12

C41
0.1uF
50V

C41
0.1uF
50V1

2

C9
0.1uF

50V

C9
0.1uF

50V

1
2

J7
SAMTEC ZF5s-08-01-T-WT

J7
SAMTEC ZF5s-08-01-T-WT

12345678

J4
PGM / DEBUG
J4
PGM / DEBUG

1
2
3
4
5
6

R4 2.7KR4 2.7K

C12
0.1uF
50V

C12
0.1uF
50V

1
2

TB27

AKZ3191

TB27

AKZ3191

C5
22pF
50V

C5
22pF
50V

12

U4
LM22675-5.0
U4
LM22675-5.0

BOOT 1

N
C

1
2

N
C

2
3

FEEDBACK 4

ENABLE5

GND6

VIN7

SW 8EX
P-

PA
D

9

J1BJ1B
3 4

R73
10K

0603R
1/10W

R73
10K

0603R
1/10W

1
2

R21
10K
R21
10K

LCD1
C0220BiZFSRGB+W+FBW3VM
LCD1
C0220BiZFSRGB+W+FBW3VM

VOUT 6

R
ST

1
SC

L
2

SD
A

3

CAP1N 8

VSS 4

VDD 5CAP1P 7

AA
KK

X1
8MHz

X1
8MHz

1
2

D14
SK16-LTP
D14
SK16-LTP

L2
VLC6045T-220M
L2
VLC6045T-220M

1 2

PS2
0ZCB0075FF2G
PS2
0ZCB0075FF2G

1
2

LED22
GREEN
LED22
GREEN

12

+ C32
10uF
6.3V

+ C32
10uF
6.3V

1
2

C2
0.1uF
50V

C2
0.1uF
50V

1
2

TB11
AK3101

TB11
AK3101

1/10W

R70
10K
1/10W

R70
10K

1 2

D7A
BAV99_1
D7A
BAV99_1

13

LED16
GREEN
LED16
GREEN
1 2

R48 10KR48 10K

R34 10KR34 10K

SW6

ADE-0804

SW6

ADE-0804

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10

9

D9BD9B

3
2

L1
28F0181-1SR-10

L1
28F0181-1SR-10

1 2

D4A
BAV99_1
D4A
BAV99_1

13

K2

PC835-1C-B-012

K2

PC835-1C-B-012

3
5

4
1
2

TB28

AKZ3191

TB28

AKZ3191

K1

PC835-1C-B-012

K1

PC835-1C-B-012

3
5

4
1
2

E6E6

1

3
2

R66
1K
R66
1K

+C33
10uF
6.3V

+C33
10uF
6.3V

1
2

U7A
MOCD223-M
U7A
MOCD223-M

2

1

8
7

E1BE1B

4

6
5

R29
590
R29
590

1
2

R12
10K
R12
10K

TB12
AK3101

TB12
AK3101

R49 10KR49 10K

TB5
AK3101

TB5
AK3101

MAX3221CDB

U5

MAX3221CDB

U5

EN 1

C1+ 2

V+ 3

C1- 4

C2+ 5

C2- 6

V- 7

RIN8

ROUT 9

INVALID10

DIN 11

FORCEON12

DOUT13

GND14

VCC15

FORCEOFF16

R53 10KR53 10K

+ C28
22uF
20V

+ C28
22uF
20V

1
2

R11
1K
R11
1K

1
2

U2
ULN2803
U2
ULN2803

COM10

G
N

D
9

IN11 IN22 IN33 IN44 IN55 IN66 IN77 IN88

OUT1 18OUT2 17OUT3 16OUT4 15OUT5 14OUT6 13OUT7 12OUT8 11

TB22

AKZ3191

TB22

AKZ3191

R45 10KR45 10K

C23
0.1uF
50V

C23
0.1uF
50V

1
2

C18
0.1uF

50V

C18
0.1uF

50V

1
2

TP6
GND
TP6
GND

1

LED11
GREEN
LED11

GREEN

12

TB26

AKZ3191

TB26

AKZ3191

LED10
GREEN
LED10
GREEN

1
2

D9AD9A

1
3

SOT23-123

Q1
MMBT4401
SOT23-123

Q1
MMBT4401

1

2
3

R13
10K
R13
10K

C40
0.1uF
50V

C40
0.1uF
50V1

2

C1
0.1uF
50V

C1
0.1uF
50V

1
2

E4E4

1

3
2

D11
BAV70S
D11
BAV70S

1

2

4

5

6

3

C37
0.1uF

50V

C37
0.1uF

50V1
2

C3
0.1uF
50V

C3
0.1uF
50V

1
2

D5B
BAV99_1
D5B
BAV99_1

3 2

D1
DL4004
D1
DL4004

1 2

TB10

AK3101

TB10

AK3101

R10 22KR10 22K

TB6
AK3101

TB6
AK3101

U12
MAX6320
SOT23-5

U12
MAX6320
SOT23-5

VC
C

5

MR3

G
N

D
2

WDI 4

RST 1

TB23

AKZ3191

TB23

AKZ3191

R67
1K
R67
1K

LED23
GREEN
LED23
GREEN

1
2

C15
0.1uF
C15
0.1uF

1
2

TP7
RXD
TP7

RXD

1

C29
2.2uF
50V

C29
2.2uF
50V1

2

R43 10KR43 10K

E3E3

1

3
2

R27
330 OHM
R27
330 OHM

R47 10KR47 10K
C6
22pF
50V

C6
22pF
50V

12

C7 22pF 50VC7 22pF 50V
1 2

LED12
GREEN
LED12

GREEN

12

U3
TLV1117-33
U3
TLV1117-33

G
N

D
1

INPUT3 VOUT 2

LED21
GREEN
LED21
GREEN

12

R22
10K
R22
10K

E2AE2A

1 3
2

TB4

AK3101

TB4

AK3101

R55
330 OHM
R55
330 OHM

TP8
TXD
TP8
TXD

1

M1
MTH1
M1
MTH1

1

C39
0.1uF
50V

C39
0.1uF
50V1

2

TB21

AKZ3191

TB21

AKZ3191

D12
BAV70S
D12
BAV70S

1

2

4

5

6

3

C11
0.1uF
50V

C11
0.1uF
50V

1
2

D10BD10B

3
2

R30
590
R30
590

1
2

R19 10KR19 10K
1 2

R24 10KR24 10K

J1GJ1G
13 14

LED17
GREEN
LED17
GREEN
1 2

LED2
GREEN
LED2
GREEN

12

TB33

AKZ3191

TB33

AKZ3191

R28
510 OHM
R28
510 OHM

R71
330 OHM
1/10W

R71
330 OHM
1/10W

12

R18
10K
R18
10K

1
2

TB30

AKZ3191

TB30

AKZ3191

LED4
GREEN
LED4
GREEN

12

J1CJ1C
5 6

R36 10KR36 10K

TB8
AK3101

TB8
AK3101

D5A
BAV99_1
D5A
BAV99_1

13

X2
32.768KHz

X2
32.768KHz

1
2

R51 10KR51 10K

M2
MTH2
M2
MTH2

1

PS3
0ZCB0075FF2G
PS3
0ZCB0075FF2G

1 2

R58
330 OHM
R58
330 OHM

U9
74AHCT1G00/SOT
U9
74AHCT1G00/SOT

1

2
4

5
3

TVS1
SMBJ30CABCT
TVS1
SMBJ30CABCT

1
2

D10AD10A

1
3

C22
0.1uF

50V

C22
0.1uF

50V

1
2

U1
PIC24FJ128GB108
U1
PIC24FJ128GB108

OSCI/CLKI/CN23/RC1249

OSCO/CLKO/CN22/RC1550

DMLN/RTCC/RP2/CN53/RD8 54

VS
S

11

VD
D

12

RPI43/CN20/RD14 37

RP5/CN21/RD15 38

SDA2/RPI35/CN44/RA15 53
SCL2/RPI36/CN43/RA14 52

PMA5/RP21/C1IND/CN8/RG6 6

C1INC/RP26/PMA4/CN9/RG7 7

C2IND/RP19/PMA3/CN10/RG8 8

VD
D

32

VS
S

31

PGED1/AN0/RP0/CN2/RB0 20
PGEC1/AN1/RP1/CN3/RB1 19

AN2/C2INB/VMIO/RP13/CN4/RB2 18

AN3/C2INA/VPIO/CN5/RB317

AN11/PMA12/CN29/RB1130

RPI38/CN45/RC1 4

SOSCI/C3IND/CN1/RC1359

RPI40/CN47/RC35

PGED3/AN4/C1INB/USBOEN/RP28/CN6/RB4 16

PGEC2/AN6/RP6/CN24/RB621

VCMPST2/CN69/RF173
VBUSST/VCMPST1/CN68/RF072

RP30/CN70/RF2 42

RP16/USBID/CN71/RF341

RP10/PMA9/CN17/RF4 39

RP17/PMA8/CN18/RF5 40

C2INC/RP27/PMA2/CN11/RG9 10

VC
AP

/V
D

D
C

O
R

E
70

VD
D

48

VS
S

51

AV
D

D
25

AV
SS

26

VBUS44

VUSB45

D-/RG346

MCLR9

VREF-/PMA7/CN41/RA923

VREF+/PMA6/CN42/RA10 24

PGEC3/AN5/C1INA/VBUSON/RP18/CN7/RB5 15

PMD5/CN63/RE5 1
SCL3/PMD6/CN64/RE6 2
SDA3/PMD7/CN65/RE7 3

TMS/RPI33/CN66/RE813

PGED2/AN7/RP7/RCV/CN25/RB722

TDO/RPI34/CN67/RE914

AN8/RP8/CN26/RB827
AN9/RP9/CN27/RB928

AN10/CVREF/PMA13/CN28/RB1029

TCK/AN12/PMA11/CTED2/CN30/RB1233 TDI/AN13/PMA10/CTED1/CN31/RB1334

AN14/CPTL/RP14/PMA1/CN32/RB14 35

AN15/REFO/RP29/PMA0/ACN12/RB15 36

RP15/CN74/RF8 43

D+/RG247

SDA1/DPLN/RP4/CN54/RD9 55SCL1/RP3/PMCS2/CN55/RD10 56

RP12/PMCS1/CN56/RD11 57

DMH/RP11/INT0/CN49/RD0 58

SOSCO/T1CK/C3INC/RPI37/CN0/RC1460

VCPCON/RP24/CN50/RD1 61DPH/RP23/CN51/RD2 62RP22/PMBE/CN52/RD3 63

RPI42/CN57/RD12 64CN19/RD13 65

RP25/PMWR/CN13/RD4 66RP20/PMRD/CN14/RD5 67

C3INB/CN15/RD6 68C3INA/CN16/RD7 69

EN
VR

EG
71

CN78/RG174
CN77/RG075

PMD4/CN62/RE4 80PMD3/CN61/RE3 79PMD2/CN60/RE2 78PMD1/CN59/RE1 77PMD0/CN58/RE0 76

TB36

AKZ3191

TB36

AKZ3191

TB31

AKZ3191

TB31

AKZ3191

TB34

AKZ3191

TB34

AKZ3191

R72
330 OHM
1/10W

R72
330 OHM
1/10W

12

R64 1.2KR64 1.2K

TP4
+5V
TP4
+5V

1

R1
10K
R1
10K

RV1

10K

RV1

10K

1
3

2

TB9
AK3101

TB9
AK3101

M3
MTH3
M3
MTH3

1

C8 22pF 50VC8 22pF 50V

1 2

U11
STMPS2161STR

U11
STMPS2161STR

OUT1

GND2 FAULT 3EN 4IN5

C13
0.1uF
50V
0603C

C13
0.1uF
50V
0603C

1
2

C38
0.1uF
50V

C38
0.1uF
50V1

2

U6A
MOCD223-M
U6A
MOCD223-M

2

1

8
7

LED19
GREEN
LED19
GREEN

12

TB13

AKZ3191

TB13

AKZ3191

J1FJ1F
11 12

R50 10KR50 10K

C4
0.1uF
50V

C4
0.1uF
50V

1
2

LED3
GREEN
LED3
GREEN

12

LED8
GREEN
LED8
GREEN

12

TB32

AKZ3191

TB32

AKZ3191

+C34
10uF
6.3V

+C34
10uF
6.3V

1
2

TB37

AKZ3191

TB37

AKZ3191

R61
330 OHM
R61
330 OHM

TB29

AKZ3191

TB29

AKZ3191

M4
MTH4
M4
MTH4

1

R5
10K
R5
10K

R16
1M
R16
1M

1
2

SW8
CHS-01TA

PB_DIPTRONICS_DTSM-3

SW8
CHS-01TA

PB_DIPTRONICS_DTSM-3

12

LED6
GREEN
LED6
GREEN

12

TP1
VAnalog

TP1
VAnalog

1

TB7

AK3101

TB7

AK3101

R65 1.2KR65 1.2K

J6
S2M-107-02-F-D
J6
S2M-107-02-F-D

13
11
9
7
5
3
12

4
6
8

10
12
14

R68
1K
R68
1K

TB14

AKZ3191

TB14

AKZ3191

LED7
GREEN
LED7
GREEN

12

D3
BAV103

D3
BAV103

R41 10KR41 10K

R26 10KR26 10K

R40 10KR40 10K

TB35

AKZ3191

TB35

AKZ3191 + C10
10uF
6.3V

+ C10
10uF
6.3V

1
2

R59
330 OHM
R59
330 OHM

C30
0.01uF
50V

C30
0.01uF
50V

1 2

TB19

AKZ3191

TB19

AKZ3191

LED24A
LYG T670

LED24A
LYG T670

21

SW1SW1

U1024LC01BT U1024LC01BT

SC
L

1
SD

A
3

VCC 4WP5

GND 2

LED14
GREEN
LED14

GREEN

12

R33
10K
R33
10K

1
2

R2 2.7KR2 2.7K

E2BE2B
4

6
5

J3
PJ-002A-SMT

J3
PJ-002A-SMT

1

2
3

4

TB16

AKZ3191

TB16

AKZ3191

R25 10KR25 10K

D13
BAV70S

D13
BAV70S

1

2

4

5

6

3

R23 10KR23 10K
LED18
GREEN
LED18
GREEN
1 2

R39 10KR39 10K

+ C31
120uF
10V

+ C31
120uF
10V

1
2

J1AJ1A
1 2

J1HJ1H
15 16

D4B
BAV99_1
D4B
BAV99_1

3 2

R60
330 OHM
R60
330 OHM

J1DJ1D
7 8

SW7
CL-SB-12B-01
SW-CL-SB-12B
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