
G6K-2F-5DC BAS316

BAS316

G6K-2F-5DC BAS316

282836-4

BAS3162N7002

282836-4

ERZE08A201

ERZE08A201
2057-09-BLF 10n

10n

ERZE08A201

ERZE08A201

ERZE08A201

ERZE08A201

2057-09-BLF

10n

10n

ERZE08A201

ERZE08A201

TLC5925

1K5

10u
100K

4K7

IRLML2246TRPBF

IRLML2246TRPBF

BAS316

100K

1.5KE68A

1.5KE68A

1.5KE68A

1.5KE68A

GND

GND

BS-244DSM-R 

BS-244DSM-Y 

BS-244DSM-G 

BS-244DSM-BL 

BS-244DSM-B

BS-244DSM-R 

BS-244DSM-Y 

BS-244DSM-BL 

BS-244DSM-B 

L-115WEGW-CA

L-115WEGW-CA

L-934YD

L-934YD

L-934YD
L-934YD

L-934GD

+5V

4K7
IRLML2246TRPBF

GND

4K7
IRLML2246TRPBF

GND

+5V

+5V

+3V3

L-934MBC

22u/63V

1R

470n/100V

1R

470n/100V

RT424005

RT424005

22u/63V

L-934GD

GND
1u

8
1

K_S2 D5

D3

8
1

K_S1 D1

X1-1

X1-2

X1-3

X1-4

D4
Q4

X2-1

X2-2

X2-3

X2-4

2
4

3
K_S2

7
5

6
K_S2

2
4

3

K_S1

7
5

6

K_S1

VR3

VR1 SAR1
C1

C5

VR2

VR4

VR7

VR5

SAR2

C7

C10

VR6

VR8

VDD24

SDI2

CLK3

LE4

OE21

R-EXT23

GND1

OUT0 5

OUT1 6

OUT2 7

OUT3 8

OUT4 9

OUT5 10

OUT6 11

OUT7 12

OUT8 13

OUT9 14

OUT10 15

OUT11 16

OUT12 17

OUT13 18

OUT14 19

OUT15 20

SDO 22

IC1

R5

C6
R4

R2

Q3

Q2

D2

R6

ZD2

ZD1

ZD3

ZD4

J1

J2

J7

J3

J4

J5

J6

J8

J9

LED_O1-

LED_O1+

LED_S1-

LED_S1+

LED_S2-
LED_S2+

LED_O2+

R1
Q1

R7
Q5

LED_PWR

C9

R3

C3

R8

C8

K_PAR

K_PAR

K_SER

K_PAR

K_SER

K_SER

C4

LED_O2-

C2

red

green

red

green

+
+

OUT1+

OUT1-

EARTH

EARTH

SENSE1+

SENSE1-

OUT2+

SENSE2+

SENSE2-

OUT2-

3V3BP_SELECT
3V3BP_OE

GND

+5V

3V3MOSI
3V3SCLK

+3V3

PWR_IN1-

PWR_IN2+

PWR_IN2-

Serial

Parallel

Sense1

Sense2

Out1+

Out1-

Out2-

Sense2-

Sense2+
Out2+

Sense1-

Sense1+

Stand-by

Ch#1 Power/Sense

Ch#2 Power/Sense

Solder all LEDs to the PCB opposite side



GND

GND

22-23-2021

SMBJ5.0A-TR
826926-3

+5V

GND

VCC

LD1117ADT33TR

10u

+3V3

GND

VCC

100nGND

+3V3

100n
GND

GND

GND

VCC

100nGND

+3V3

100n
GND

GND

GND

VCC

100nGND

+3V3

100n GND

GND

GND

VCC

100n

GND

+3V3

100n

GND

GND

GND

VCC

100nGND

+3V3

100n GND

GND

GND

VCC

100nGND

+3V3

100n
GND

GND

GND

22-23-2041

GND

GND

GND

100K

100K

2N7002

2N7002

1301.9316

GND

GND

SN74LVCC3245ADBRSSOP

SN74LVCC3245ADBRSSOP

SN74LVCC3245ADBRSSOP

SN74LVCC3245ADBRSSOP

SN74LVCC3245ADBRSSOP

SN74LVCC3245ADBRSSOP

47u

826926-2 

GND

GND

+5V

X3-1
X3-2

D6

1
2
3

JP2

ADJ

IN OUT

IC6

C24

C13 C14

C17 C18

C20 C21

C15 C16

C11 C12

C22 C23

X4-1

X4-4
X4-3

X4-2

R10

R9

Q6

Q7

1
2

3
4

5

SW1

VCCA 1

VCCB 24

OE 22

DIR 2

A1 3

A2 4

A3 5

A4 6

A5 7

A6 8

A7 9

A8 10

NC23

GND213

GND311

GND12

B121

B220

B319

B418

B517

B616

B715

B814

IC3 VCCA 1

VCCB 24

OE 22

DIR 2

A1 3

A2 4

A3 5

A4 6

A5 7

A6 8

A7 9

A8 10

NC23

GND213

GND311

GND12

B121

B220

B319

B418

B517

B616

B715

B814

IC2

VCCA 1

VCCB 24

OE 22

DIR 2

A1 3

A2 4

A3 5

A4 6

A5 7

A6 8

A7 9

A8 10

NC23

GND213

GND311

GND12

B121

B220

B319

B418

B517

B616

B715

B814

IC7

VCCA 1

VCCB 24

OE 22

DIR 2

A1 3

A2 4

A3 5

A4 6

A5 7

A6 8

A7 9

A8 10

NC23

GND213

GND311

GND12

B121

B220

B319

B418

B517

B616

B715

B814

IC5

VCCA 1

VCCB 24

OE 22

DIR 2

A1 3

A2 4

A3 5

A4 6

A5 7

A6 8

A7 9

A8 10

NC23

GND213

GND311

GND12

B121

B220

B319

B418

B517

B616

B715

B814

IC4

VCCA 1

VCCB 24

OE 22

DIR 2

A1 3

A2 4

A3 5

A4 6

A5 7

A6 8

A7 9

A8 10

NC23

GND213

GND311

GND12

B121

B220

B319

B418

B517

B616

B715

B814

IC8

C19

1 2

JP1

MCU-ICSP

MCU-ADCH

MCU-ADCL

MCU-COMM

MCU-DIGITAL

MCU-POWER
MCU-PWMH

MCU-PWML

+

+

GND

MOSI

+5VMISO

SCK

RESET

A15
A14
A13
A12
A11
A10
A9
A8

A7
A6
A5
A4
A3
A2
A1
A0

14
15
16
17
18
19
20
21

5V 5V

23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
Gnd

22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
Gnd

Vin
Gnd
Gnd
5V
3.3V
RESET

10
11
12
13
Gnd
Aref

9
8

0
1
2
3
4
5
6
7

LCD_DB[8..15]

LCD_DB[0..7]

3V3LCD_DB[8..15]

3V3LCD_DB[0..7]

SCLK

SCLK

MISO

MISO

MOSI

MOSI

BP_SELECT

TEMP_ANALOG

LCD_DB8

LCD_DB8

LCD_DB9

LCD_DB9

LCD_DB10

LCD_DB10

LCD_DB11

LCD_DB11

LCD_DB12

LCD_DB12

LCD_DB13

LCD_DB13

LCD_DB14

LCD_DB14

LCD_DB15

LCD_DB15

LCD_DB7

LCD_DB7

LCD_DB6

LCD_DB6

LCD_DB5

LCD_DB5

LCD_DB4

LCD_DB4

LCD_DB3

LCD_DB3

LCD_DB2

LCD_DB2

LCD_DB1

LCD_DB1

LCD_DB0

LCD_DB0

LCD_CS

LCD_CS

LCD_CS
LCD_CS

LCD_RS

LCD_RS

LCD_RESET

LCD_RESET

LCD_WR

LCD_WR

3V3LCD_RESET
3V3LCD_CS
3V3LCD_WR
3V3LCD_RS

3V3LCD_DB15
3V3LCD_DB14
3V3LCD_DB13
3V3LCD_DB12
3V3LCD_DB11
3V3LCD_DB10

3V3LCD_DB9
3V3LCD_DB8

3V3LCD_DB0
3V3LCD_DB1
3V3LCD_DB2
3V3LCD_DB3
3V3LCD_DB4
3V3LCD_DB5
3V3LCD_DB6
3V3LCD_DB7

ISOLATOR1_EN
ADC1_SELECT
DAC1_SELECT
IO_EXPANDER1

ADC2_SELECT

ADC2_SELECT

DAC2_SELECT

DAC2_SELECT

IO_EXPANDER2

IO_EXPANDER2

ISOLATOR2_EN
ISOLATOR2_EN 3V3ISOLATOR1_EN

3V3ADC1_SELECT
3V3DAC1_SELECT

3V3IO_EXPANDER1

3V3ADC2_SELECT
3V3DAC2_SELECT

3V3IO_EXPANDER2
3V3ISOLATOR2_EN

RTC_SELECT
ETH_SELECT
EEPROM_SELECT

EEPROM_SELECT

3V3BP_OE
3V3BP_SELECT

3V3RTC_SELECT
3V3ETH_SELECT

3V3EEPROM_SELECT

3V3SCLK

3V3MOSI
RESET

RESET

3V3RESET

LCDSD_CS

LCDSD_CS

3V3LCDSD_CS

3V3CONVEND2
3V3CONVEND1

3V3ETH_IRQ

TOUCH_DOUT

TOUCH_DOUT

CONVEND2

CONVEND2

CONVEND1

CONVEND1

RTC_IRQ

RTC_IRQ

TOUCH_IRQ

TOUCH_IRQ

3V3TOUCH_IRQ
3V3TOUCH_DO

3V3MISO

3V3RTC_IRQ
ETH_IRQ

ETH_IRQ

BUZZER

LCD_BRIGHTNESS

LED_CC2
LED_CV2

PWR_DIRECT

PWR_DIRECT

PWR_SSTART

PWR_SSTART
PWRDIR
PWRSS

TOUCH_CS

TOUCH_CS
TOUCH_SCLK

TOUCH_SCLK

TOUCH_DIN

TOUCH_DIN

3V3TOUCH_SCLK
3V3TOUCH_CS

3V3TOUCH_DIN

LED_CC1
LED_CV1

RTC_BATT

PWD_RST

BP_OE

RESET

Vin

PWD_RST

Important: if you'd like to modify this design do not connect anything to the pins 50, 51 and 52 since they are hardwired on Mega2560 board to the SPI bus.



Ch #1 bus isolator

Ch #2 bus isolator

100n

100n

100n

100n

09185106324

09185106324

Si8660EC-B-IS1

Si8660EC-B-IS1

SI8620EC-B-IS

SI8620EC-B-IS

100n

100n

100n

100n

GND

GND

GND

GND

GND

GND

GND

GND

+3V3

100n

GND

+3V3

GND

SN74LV125APW

SN74LV125APW
SN74LV125APW

SN74LV125APW

Not used

C26

C33

C29

C31

X5-1

X5-2

X5-3
X5-4
X5-5
X5-6
X5-7

X5-8

X5-9

X5-10

X6-1

X6-2

X6-3
X6-4
X6-5
X6-6
X6-7

X6-8

X6-9

X6-10

VDD11

A12

A23

A34

A45

GND18

B4 12
B3 13
B2 14
B1 15

GND2 9

VDD2 16

B5 11

B6 10
A56

A67

IC9

VDD11

A12

A23

A34

A45

GND18

B4 12
B3 13
B2 14
B1 15

GND2 9

VDD2 16

B5 11

B6 10
A56

A67

IC13

VDD1 1

A1 2

A2 3

GND1 4GND25

B26

B17

VDD28
IC11

VDD1 1

A1 2

A2 3

GND1 4GND25

B26

B17

VDD28
IC12

C25

C28

C30

C32

C27

1

2 3

IC10A

4

5 6

IC10B

V
D

D
V

S
S

7
14

IC10E

IC10D

13
1211

IC10C

10

98

2 CH_+5V

CH_SCLK (Output) 7
6 CH_ADC (Output)
8 CH_CONVEND (Input)
10 CH_Ground

4 CH_DAC (Output)CH_EXPANDER (Output) 3
CH_MOSI (Output) 1

10-pin IDC (DIN41651) pinout

CH_RESET (Output) 5

CH_MISO (Input) 9

3V3SCLK,3V3MOSI,3V3MISO,3V3RESET

CH1_5VDC

CH2_5VDC

CH2_GND

CH1_GND

CH1_MOSI
CH1_EXPANDER

CH1_DAC
CH1_RESET

CH1_ADC
CH1_SCLK

CH1_MISO

CH1_INT

3V3IO_EXPANDER1
3V3DAC1_SELECT

3V3ADC1_SELECT

3V3ISOLATOR1_EN
3V3CONVEND1

3V3ISOLATOR2_EN
3V3CONVEND2

3V3IO_EXPANDER2
3V3DAC2_SELECT

3V3ADC2_SELECT

CH2_MOSI
CH2_EXPANDER

CH2_DAC
CH2_RESET

CH2_ADC
CH2_SCLK

CH2_MISO

CH2_INT

3V3MISO

3V3MISO

3V3MOSI

3V3MOSI

3V3SCLK

3V3SCLK

3V3RESET

3V3RESET

Important: 3-state buffers must be added to MISO lines because digital isolators does not support 3-state.
Separated control of MISO lines is required to avoid interference from inactive channel during transmission.

Ch#1 Control (SPI)

Ch#2 Control (SPI)



External EEPROM Real time clock Buzzer Temperature sensor

TFT touch scrreen with SD-card

Ethernet controller + RJ-45

e.g. Farnell: 1187100
10K NTC
or TME: NTC-K45-10

32
,7

68
kH

z

100n

AT25256B

100n

PCA21125

ENC28J60-I/SS

25
M

H
z

100n

10u

2K2 1%

+3V3

18p

18p

560R

826926-2 

10K

GND GND

GND

GND
GND

BAS316

TFT_320QVT

GND

+3V3

+3V3

+3V3

2N7002

LD-BZEN-0903

100K

GND

+5V

4K7

22-23-2021

100n

GND

GND

GND

10R

10K

+5V

+3V3

100K

IRLML2246TRPBF

10u

GND VCC

50R 0.1%

50R 0.1%

50R 0.1%

50R 0.1%

200R

200R

LMJTAB881243M-L

10n

10n

60R@100MHz

+3V3

120R 1%

E
E

C
S

5R
5H

10
5

Y1

C34

VCC 8CS1

SI5

HOLD 7

SCK6

GND 4

WP 3

SO2

IC15

C36

VDD 14

SDI9
SCL10
CE6

VSS 7

INT5

CLKOUT 13

SDO8
OSCI 1

OSCO 2

IC14

VDDTX15

VDDRX19

VDDPLL20

VDDOSC25

VDD28

VCAP 1

SI7

SCK8

CS9

RESET10

TPIN- 12

TPIN+ 13

RBIAS 14OSC123

VSS2

VSSRX11

VSSTX18

VSSOSC22

VSSPLL21

CLKOUT3
INT4

SO6

OSC224

TPOUT- 16

TPOUT+ 17

LEDA 26

LEDB 27

IC16

Y2

C39

C44

R21

C42

C43

R11

TP1

1 2

JP3

R12

D7

GND 1

VCC 2

NC1 3

RS 4

WR 5

DB8 7

DB9 8

DB10 9

DB11 10

DB12 11

DB13 12

DB14 13

CS 15

F_CS 16

RST 17

DB15 14

RD 6

NC2 18

LED_A 19

NC3 20

DB021

DB122

DB223

DB324

DB425

DB526

DB627

DB728

T_CLK29

T_CS30

T_DIN31

NC632

T_DO33

T_IRQ34

SD_DO35

SD_CLK36

SD_IN37

SD_CS38

NC539

NC440

LCD1

Q8

-*
2

+*
2

SG1

R13
R14

X7-1
X7-2

C38

R20

R15

JP4-0R

R22

Q9

C35

R16

R17

R18

R19

R25

R24

11

12

10

9

1

3

2

7

6

8

4*4

X8

C40

C41

L1

R23

2
1

C37

3.
2"
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FT

+T
ou

ch
 s

cr
ee

n

Right LED (Yellow)

Left LED (Green)

1 TX+

2 TX-

3 RX+

6 RX-

4
5

7
8

75
R

75
R

75R

75R1 nF

+
-

3V3LCD_DB[8..15]

3V3LCD_DB[0..7]

3V3SCLK,3V3MOSI,3V3MISO,3V3RESET

3V3SCLK,3V3MOSI,3V3MISO,3V3RESET

3V3EEPROM_SELECT

3V3RTC_SELECT

3V3RTC_IRQ

3V3ETH_SELECT

3V3ETH_IRQ

RTC_BATT

3V3LCD_DB8
3V3LCD_DB9

3V3LCD_DB10
3V3LCD_DB11
3V3LCD_DB12
3V3LCD_DB13
3V3LCD_DB14
3V3LCD_DB15

3V3LCD_DB7
3V3LCD_DB6
3V3LCD_DB5
3V3LCD_DB4
3V3LCD_DB3
3V3LCD_DB2
3V3LCD_DB1
3V3LCD_DB0

3V3LCD_CS

3V3LCD_RESET

3V3LCD_RS
3V3LCD_WR
3V3LCD_RD

3V3TOUCH_SCLK
3V3TOUCH_CS
3V3TOUCH_DIN

3V3TOUCH_DO
3V3TOUCH_IRQ

3V3SCLK

3V3SCLK

3V3SCLK
3V3SCLK

3V3MOSI

3V3MOSI

3V3MOSI

3V3MOSI

3V3MISO

3V3MISO

3V3MISO

3V3MISO

3V3LCDSD_CS

BUZZER TEMP_ANALOG

LCD_BRIGHTNESS

3V3RESET

EARTH

Temp in

Solder LCD1 to the PCB's opposite side



V/F converters for battery NTC (optional)CC/CV LED indicators

NE555D
47n

100n

NE555D

1K5

47n

100n

BC857BS BC857BS

1K5

BC857BS BC857BS

22-23-2021

22-23-2021

L-934YD

L-934ID 

L-934YD

L-934ID

240R

240R

+5V

GND

240R

240R

GND

+5V

22-23-2031

22-23-2031

2N7002

2N7002

2N7002

2N7002

100K

100K

100K

100K

TR2 Q 3

R4

CV5 THR 6

DIS 7

V+ 8GND1

IC18

C46

C45

TR2 Q 3

R4

CV5 THR 6

DIS 7

V+ 8GND1

IC20

R35

C48

C47

IC19A IC19B

R29

IC17A IC17B

X10-1
X10-2

X12-1
X12-2

LED_CV1

LED_CC1

LED_CV2

LED_CC2

R27

R26

R32

R31

X9-1

X9-2

X11-1

X11-2

Q10

Q11

Q12

Q13

R28

R30

R33

R34

X9-3

X11-3

Battery gnd
Battery NTC out 1

2-pin connector
NTC (V/F output) 2

Channel +5V 1

3-pin connector

Channel Gnd 3

NTC1

TEMP_FREQ2

NTC2

TEMP_FREQ1

+5V_CH2

+5V_CH1

LED_CV1

LED_CC1

LED_CV2

LED_CC2

GND_CH1

GND_CH1

GND_CH2

GND_CH2

Important: channel's supply is used for driving each NE555 separately. No not connect channels' +5V and ground with onboard supply!

Ch#1 Temp out

Ch#2 Temp out

Ch#1 NTC

Ch#2 NTC

See note 4.1

See note 4.1

Note 4.1: Solder X10 and X12 to the PCB's opposite side


