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OSSRD0004A
40A250VAC

4 1

3 2

ZC

K2

AGND

Black
TP4

AGND

47uF
35V

C13

AGND AGND

AGND

+24V

LM431ACM3X/NOPB
280 mW 2%

1
3

REF2

D57.68k
R30

20k
R29

AGND

+24V

1uF
C12

AGND

1uF
C11

+9V_REF

Red
TP3

+24V

Resistors are 250 mW, 1% tolerance.
1. Unless otherwise stated:

Capacitors are 50V, 10% tolerance.
OPA4277UA do not require bias cancelling resistors.2.

WARNING:  BOARD CONTAINS 208 VAC CIRCUITRY!  BE CAREFUL.

DO NOT INSTALL (DNI).
D2, D6, D7, K3, K4, K6, R37, R42

3.

208 AC PH1
208 AC PH2

Heater_Power_PH2

NOTE: mating connector (1975600) rated at 30A.

Fan_Power_Contactor_PH2
Fan_Power_Contactor_PH1

Heater_Power_PH1

Actuator_Cmd_B

208 AC PH2

Heater_Power_PH2

Thermistor_Air_Handler_Out

Thermistor_Air_Handler_In

Thermistor_Glycol

Thermistor_Air_Handler_Out_B
Thermistor_Air_Handler_In_B

AGND

Thermistor_Glycol_B

Actuator_Cmd

Orange
TP2

+9V

3 DNI

Heater_Relay_Cmd
Fan_Relay_Cmd

AGND

NOTE: Connections to thermistors, actuators, pressure, temp display

NOTE: Power & I/O connections to Pocket PLC.

+9V_REF OSSRD0004A
40A250VAC

4 1

3 2

ZC

K1
208 AC PH1

Heater_Power_PH1

G7L-2A-P-CB-DC24

4

0 1

20A 220VAC

2

86
K4

Heater_Power_PH1

Heater_Power_PH2

208 AC PH2

208 AC PH1

AGND

100V
ZXMN10A07FTA

G
D

S

Q1

OSSRD0004A
40A250VAC

4 1

3 2

ZC

K5

Fan_Relay_Cmd

208 AC PH2

Fan_Power_Contactor_PH2

3 DNI

OSSRD0004A
40A250VAC

4 1

3 2

ZC

K6

208 AC PH1

Fan_Power_Contactor_PH1

G7L-2A-P-CB-DC24

4

0 1

20A 220VAC

2

86
K3

+24V

208 AC PH2

208 AC PH1

AGND

10k
R31

AGND

100V
ZXMN10A07FTA

G
D

S

Q2

CDBA3100-G
100V

D6

CDBA3100-G
100V

D7

3 DNI

3 DNI

NOTE: Choice of standard of solid state relay for above circuits.

Heater_Relay_Cmd

10k
R27

AGND

Temp_Display_DA

Temp_Display_Input
Actuator_Internal_PS

Red
DS4

Heater

7.68k
R34

7.68k
R38

1804810
35A300V

1
2
3
4(A&B)

(A&B)
(A&B)
(A&B)

J1

1804810
35A300V

1
2
3
4(A&B)

(A&B)
(A&B)
(A&B)

J2

Green
DS6

+24V

AGND

10k
R39

24V 0.625A
KMS15-24

Line2

Neutral3 +24V 7

RTN 4
Power Supply

PS1

+24V

AGND

10uF
10V

C10

AGND

+5V
Green
DS1

ACT +20V

AGND

10k
R40

+5V

2k
R13

20k
R10

AGND

Temp_Display_Input

Temp_Display_Rtn
Temp_Display_Power

Actuator_Cmd_B_Rtn

Thermistor_Glycol_Rtn

Thermistor_Air_Handler_In_Rtn

Thermistor_Air_Handler_Out_Rtn

AGND

+24V
Pocket_PLC_Power_24V
Pocket_PLC_Power_GND
Pocket_PLC_DIG_GND
Pocket_PLC_DIG_OUT_Source

AGND

Pocket_PLC_Analog_GND

Pressure_Switch_Bot

Red
DS2

Pressure

+24V

AGND

20k
R41

1uF
C7

Pressure_Diff_Sense

Pressure_Switch_Top

2k
R25

Pressure_Diff_Sense

AC_UPS_PH1
AC_UPS_PH2

Green
DS5

FAN

5499922-3

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

J3

5499922-2

1
2
3
4
5
6
7
8
9

10
11
12
13
14

J4

Heater_Watchdog_Reset
Heater_Watchdog_Status

Fan_Power_Contactor_PH2

Fan_Power_Contactor_PH1

Global (connected throughout entire document)
Local (connected on same page only)

4.
Port
Net Name

Port and Net Name scopes for this project are:

Thermistor_Air_Handler_Out

Thermistor_Air_Handler_In

Thermistor_Glycol

Actuator_Cmd_B

Actuator_Cmd

PG2.SchDoc

Thermistor_Air_Handler_Out_B
Thermistor_Air_Handler_In_B
Thermistor_Glycol_B

100V
ZXMP10A13FTA

G
D

S
700mA

Q3

+24V

0R37

0R42

0R43

3 DNI

3
DNI

Heater_Watchdog_Status

MMBT3904
Q4

10k
R35

+24V

AGND

2k
R33

AGND

RTC 1

CTC 2RS3

NC 4

AR5

MR6

GND 7

Q 8Q/Q SEL9

MODE10

NC 11A12

B13

VDD 14

CD4541BM96

U1

+5V

1uF
C3

AGND

AGND

20kR2

36.5k
R1

AGND

7.68k
R32

NOTE: Timer is about 60 seconds.

(Protel Hierarchy Block)

0R36
+24V_HTR

+24V_MOTOR

+24V_HTR

+24V_HTR

+24V_MOTOR

+24V_MOTOR

+24V

Pocket PLC Input is setup as follows:
Digital input is a photodiode with 2.2k resistor (optocoupler).
A/D will be 0-10V (42k input impedance).

5.

Pocket PLC Output is setup as follows:
Digital output is +24V or 10k to GND.
D/A is 0-10V for actuator, +/-10V for Display.

6.

10kR26

10kR28

100V
ZXMN10A07FTA

G
D

S

Q5

+5V

10k
R47

AGND

10k
R46

AGND

2k
R44

7.68kR18

10k
R45

"Released" EAW- 11/10/09

(mate is 102387-2)

(mate is 102387-3)

L7805CD2T-TR
1.5A

IN1

4

OUT(5V) 3

GND

5V

U3

Green
DS3

TIMER

0.01uFC1

0.01uF

C2

3 DNI

Fan_Power_Contactor_PH2

208 AC PH1

Connect K5-2 relay wire to "Fan_Power_Contactor_PH2".

NOTE: Error in design.  Easily fixed by rerouting relay wire.

K5-2 screw terminal

K5 NOT connected to "208 AC PH1"

NOTE: Design error - logic inverted at Q3 base.
Fix by inverting logic at U1.
1) Lift Pin U1-9.
2) Solder U1-9 to +5V (C3 provides good pad).
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OPA4277UA

2

3
11

4
11

U2A

OPA4277UA

14
12

13
4

U2D

36.5k
R7

AGND

+9V_REF

0.1uF
C6

+24V

AGND

Thermistor_Air_Handler_Out

Thermistor_Air_Handler_In

Thermistor_Glycol
Thermistor_Glycol_B

Thermistor_Air_Handler_In_B

Thermistor_Air_Handler_Out_B

Actuator_Cmd_B
Actuator_Cmd

NOTE: CMD (DAC output) is 0 to 10 V.
NOTE: Nominal actuator control voltage is 6 to 9V.

NOTE: thermistor is 10k.

AGND

10V
0.5W

D1

10V
0.5W

D2

AGND

10k
R3

36.5k
R8

AGND

OPA4277UA

8
10

9
3

U2C

36.5k
R15

AGND

+9V_REF

NOTE: thermistor is 10k.

AGND

10V
0.5W

D3

10k
R20

36.5k
R19

AGND

OPA4277UA

5

6
72

U2B

36.5k
R14

AGND

+9V_REF

NOTE: thermistor is 10k.

AGND

10V
0.5W

D4

10k
R23

36.5k
R24

AGND

AGND

3 DNI

10k
R12

AGND

0.1uF
C5

AGND

White
TP1

Act CMD B

40 mil
PAD4

TB

40 mil
PAD1

TR

40 mil
PAD2

TR_GND

40 mil
PAD3

TB_GND

AGND

AGND

Thermistor_Air_Handler_Out

Thermistor_Air_Handler_In

Thermistor_Glycol

Actuator_Cmd
Actuator_Cmd_B

Thermistor_Air_Handler_Out_B

Thermistor_Air_Handler_In_B

Thermistor_Glycol_B

100
R4

100
R22

100
R21

100
R5

10k
R11

10k
R17

10k
R16

25V
10uF
C4

25V
10uF
C9

25V
10uF
C8

DA (0-10) x Gain (1.5) allows ~0.3V (amp headroom) to 15V output for margin.

10k
R6

20k
R9


