
D7
14

D6
13

D5
12

D4
11

D3
10

D2
9

D1
8

D0
7

E
6

RW
5

RS
4

VS
S

1
VD

D
2

VE
E

3

LCD1
LM016L

TK+
TK-

HEATER_OUT
POWER2

1
2

J1

POWER
24VAC or DC
In case DC is supplied 
POWER2 is POSITIVE 
POWER1 is NEGATIVE

POWER1
POWER2

EB
E1
E2

HEATERCONTROLL

TEMPERATURE

1
3

2

RV1

2k

NTC_OUT

1
2

J2

NTC

NTC2
NTC1

1
2

J3

PTC

PTC2
PTC1

1
2

J4

ThermoCouple

1
2

J5

HeaterTK_OUT

PTC_OUT

TEMPERATURE

JP1

JUMPER2

1
2

J6

UART

1
2

J7

5V

1
2
3
4
5

J8

ICSP

VPP

VPP

PGD
PGC

PGC
PGD

B1
B2

1
2
3
4
5
6
7

J9

BUTTONS

R1
10k

R2
10k

R3
10k

R4
10k

R5
10k

R6
10k
R7
10k
R8
10k
R9
10k
R10
10k

C1
10nF

C2
10nF

C3
10nF

C4
10nF

C5
10nF

EB
E1

E2
B1

B2

RA0/AN02
RA1/AN13
RA2/AN2/VREF-/CVREF4
RA3/AN3/VREF+5
RA4/T0CKI/C1OUT/RCV6
RA5/AN4/SS/LVDIN/C2OUT7
RA6/OSC2/CLKO10

OSC1/CLKI 9

RB0/AN12/INT0/FLT0/SDI/SDA21
RB1/AN10/INT1/SCK/SCL22
RB2/AN8/INT2/VMO23
RB3/AN9/CCP2/VPO24
RB4/AN11/KBI0/CSSPP25
RB5/KBI1/PGM26
RB6/KBI2/PGC27
RB7/KBI3/PGD28

RC0/T1OSO/T1CKI 11
RC1/T1OSI/CCP2/UOE 12

RC2/CCP1 13

VUSB 14

RC4/D-/VM 15
RC5/D+/VP 16
RC6/TX/CK 17

RC7/RX/DT/SDO 18

RE3/MCLR/VPP 1

U1

PIC18F2550

RX
TX

TX
RX

C22
220nF

OSC1

OSC2

LC
D_

RS

LC
D_

E

LC
D_

D4
LC

D_
D5

LC
D_

D6
LC

D_
D7

USB_D-
USB_D+

LCD_RS
LCD_E

LCD_D4
LCD_D5
LCD_D6
LCD_D7

LCD_BRIGHTNESS

VCC1
D+3
D-2
GND4

J10

USBCONN

USB_D+
USB_D-

USB_VCC

USB_VCC

D10

1N4007

1
2

J11

LCD_BACKGLIGHTQ3
2N3904

R39
1k

LCD_BRIGHTNESS

R40
10k

R41
10k

X1

CRYSTAL
C23
22pF

C24
22pF

OSC1 OSC2



R11
10k

R12
10k

R13
100k

C6
10n

C7
10n

R14
1k

C8
10n

R15
1k

TK+

TK-

TK_OUT

K-Type thermocouple (Gain = 240)

R16
100k

R17
22k

R18
1k

R19
1k

R20
1k

R21
1k

R22
22k

3

2
1

4
11

U2:A

MCP619

2
3

1

D1

LM385

R23
1k

R24
120k

Q1
2N3906

5

6
7

4
11

U2:B

MCP619

R25
10k

R26
15k

C9

47nF

C10

1uF

R27
10k

C11
10nF

1
3

2

CAL1
2k
5k if 2.5V ref is used
2k if 1.25V ref is used

PTC1

PTC2

10

9
8

4
11

U2:C

MCP619

12

13
14

4
11

U2:D

MCP619

C12

10nF

C13

10nF

PTC, 1mA, 2nd order Butterworth with 60Hz cuttoff, (Gain=30)

PTC_OUT

NTC2
NTC1

R29
10k

R30
0.0001
Short for buffer or mount RES for gain

R31
1000M
Do not mount for buffer
or mount RES for gain

NTC_OUT

NTC, buffered (Gain = 1)

13

2

RV2
500k

set to 290k
for gain 30



DCDCOUT

Zero
Crossing

1

2

6

4

U3

MOC3031M

R32
1k

R33
47

R34
39

R35
1k

C14
10n

HeaterControll

AK

D2

LED-RED

R36
680

U4
TRIAC

HEATER_OUT

POWER1

Opto insulated TRIAC driver for the heater

D3

1N4003

D4

1N4003

D5

1N4003

D6

1N4003

C15
100n

POWER1

POWER2

C16
47uF

C17
10uF

C18
470uF

C19
100n

D7

1N4003

Voltage regulator

C20
100n

D8
1N5819

L1
330uH C21

470uF

L2
1uH

500mA inductors min

LM2574-05

Vin5

PW
RG

ND
4

SI
GG

ND
2

ON
/O

FF
3

FB 1

OUT 7

U5
LM2574-XX

JP2
JP_AC

R37
1k

HeaterControll 6

5

4

1

2

U6

OPTOCOUPLER-NPN

JP3
JP_DC

Q2
IRF1407

D9
1N4740A
Vz = 10V

R38
10k

POWER1

POWER2 HEATER_OUT


