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Date: 12/20/97
By: M. Roseberry

By: R. Fenske
Rev. Date: 09/15/11

3

2

-12V #2

6

+12V #2

+
-

U1
(2)

(2)

R1

MED

C8   0.1uF

C7   0.1uF

R3

2

3

-12V #1

6

+12V #1

+
-U2

INA117P
(PINS 1,5,8 ALSO

GROUNDED)

C4   0.1uF

C5   0.1uF4

7
4

7

750K

0.1 uF

2000M

OIL PHASE FID ELECTROMETER SECTION OF AMP BOARD

THIS CIRCUITRY AMPLIFIES THE SIGNAL
FROM THE COLLECTOR PRIOR TO
DIGITIZATION BY THE A/D BOARD.

PAGE IN THIS SECTION.

C2 2000 pF

HIGH
FILTERED

SIGNAL OUT
TO A/D BOARD

HIGH

SIGNAL INPUT
FROM

COLLECTOR

GAIN
SWITCH

S1 ZERO POT
OPTION

3

2

-12V #2

6

+12V #2

+
-

U1
(2)

(2)

MED

C8   0.1uF

C7   0.1uF

2

3

-12V #1

6

+12V #1

+
-U2

INA117P
(PINS 1,5,8 ALSO

GROUNDED)

C4   0.1uF

C5   0.1uF4

7
4

7

750K

0.1 uF

OIL PHASE HID ELECTROMETER SECTION OF AMP BOARD

THIS CIRCUITRY AMPLIFIES THE SIGNAL
FROM THE COLLECTOR PRIOR TO
DIGITIZATION BY THE A/D BOARD.

PAGE IN THIS SECTION.

HIGH
FILTERED

SIGNAL OUT
TO A/D BOARD

HIGH

SIGNAL INPUT
FROM

COLLECTOR

GAIN
SWITCH

S1 ZERO POT
OPTION

R2

C3 100 pF

C1 100 pF

R1

R3

500M

C2 1000 pF
R2

C3 2000 pF

C1 100 pF
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AMP-F
SCHEMATIC

C17

C19

C18

C20 C21

0.1 uF

0.1 uF

+12 V

-12 V

GROUND
FROM AC

DISTRIBUTION
BOARD OR

TRANSFORMER
PINS 3, 4 & 5

28 VAC
#1

GROUND

28 VAC
#1

BRIDGE
RECTIFIER

BR805D

28 VAC #1
GROUND

CHASSIS
GROUND

C10

C12

C11

C13 C14

0.1 uF

0.1 uF

+12 V

-12 V

FROM AC
DISTRIBUTION

BOARD OR
TRANSFORMER

PINS 6, 7 & 8

GROUND
# 2

28 VAC
#2

BRIDGE
RECTIFIER

BR805D

470uF
50VC15 C16 0.1 uF

24 VOLT
BIAS

VOLTAGE

FROM AC
DISTRIBUTION

BOARD OR
TRANSFORMER

PINS 1 & 2

24 VAC
BIAS

BRIDGE
RECTIFIER

BR805D

VR3

VR4

VR5

VR2

VR1

POWER SUPPLY #2 IS A
+12 V  AND -12 V SUPPLY
BIASED 24 VOLTS ABOVE
GROUND POTENTIAL BY
VR3 OF THE BIAS POWER
SUPPLY. THIS SUPPLY IS

USED BY THE FID, PID,
AND FPD DETECTOR

AMPLIFIERS.

28 VAC
#2

THE BIAS POWER SUPPLY
MAINTAINS A 24 VOLT DC

POTENTIAL BETWEEN
GROUND #1 AND GROUND #2.

POWER SUPPLY #1 IS
THE PRIMARY POWER

SOURCE FOR ALL FUNCTIONS
OF THE AMP BOARD AND

ALSO PROVIDES +12 V AND -12 V
TO THE A/D BOARD. ONLY THE

TCD CIRCUIT REQUIRES AN
ADDITIONAL AC VOLTAGE INPUT.

SEE PAGE 2.

POWER SUPPLY SECTION OF AMP BOARD

POWER SUPPLY #2

POWER SUPPLY #1

BIAS POWER SUPPLY

+12V

-12V

28V #2

28V #1

28V #1

CT

CT

24V BIAS
24V BIAS

28V #2

ECD
SECTION

TCD
SECTION

1
FID

AMP
FPD
AMP

18 VOLTS AC
FROM

TRANSFORMER

PID
AMP

TO A/D BOARD
(GROUND FROM

CHASSIS GROUND STUD)

POWER
SUPPLY
SECTIONFROM AC

DISTRIBUTION
BOARD OR

TRANSFORMER

AMPLIFIER BOARD LAYOUT

28 VAC #2
FLOATING GROUND

Date: 12/20/97
By: M. Roseberry

10 uF
50 V

10 uF
50 V

By: R. Fenske
Rev. Date:08/30/13

TCD
SECTION

2
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-

3

2

1
LM324

-

+
BR805D

+

HIGH LOW

OFF

+

10
HIGH
GAIN

15
LOW
GAIN

-

+

2

3
6

INA114
(INV)

1
8

BK

R

GB

-

+
BR805D

+

HIGH LOW

OFF

+

10
HIGH
GAIN

15
LOW
GAIN

-

+

2

3
6

INA114
(INV)

1
8

BK

R

GB

R40

1K

CR2

C31
1000uF

BR5

R41
4.99K

SIG -
BLK

SIG +
WHT

SIG -
BLK

SIG +
WHT

BLK
2

RED
2

GRN
2

BLU
2

BLK
1

RED
1

GRN
1

BLU
1

R50

1M C23
.1uF

R31
1M

C22
.1uF

R32
1K D21

1N914

D20

1N914

R30

1K Q1
2N3904

BR4

CR1

R42
4.99K

U21

U20

C30
1000uF

18VAC
INPUT FROM

TRANSFORMER
PINS 15 & 16

J1g

b

r

y

J1

J1 J1

C17
4700uF

C17
4700uF
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AMP-F
SCHEMATIC

Date: 08/05/13
By: M. Roseberry
By: M. Roseberry

U3

NOTE:  MODEL 310 STUDENT
TCD GC'S AND MODEL 110
STANDALONE DETECTORS
REQUIRE ZERO POTS AND

ATTENUATORS TO ADJUST THE
DETECTOR OUTPUTS TO

THEIR DESIRED LEVEL. SEE THE
"ZERO POTS AND ATTENUATORS"

PAGE IN THIS SECTION.

LOCAL
SETPOINT

10mV = 1 PSI

FROM
DISPLAY BD.

RED WIRE OF PHONE
CABLE J1 FROM DISPLAY

BOARD. TCD PROTECT
"TOTAL SETPOINT"

(CARRIER PRESSURE
ACTUAL FROM DISPLAY

BOARD. 10mV = 1 PSI)

GREEN WIRE OF
PHONE CABLE
FROM DISPLAY

BOARD.
TCD PROTECT

"LOCAL SETPOINT"

NOTE: FOR
MULTIGAS 2

ONLY
REPLACE
RESISTOR

AT R32 WITH
A JUMPER

BLACK WIRE OF
PHONE CABLE
FROM DISPLAY

BOARD.
"TCD PROTECT LED"

TO
DISPLAY
BOARD

(1.2V) ON
LOW CURRENT

OR
HIGH CURRENT

RELAY OPENS IF
CARRIER PRESSURE

IS LESS THAN SETPOINT

TCD
GAIN

SWITCH
1

SCREW
TERMINALS
ON AMP BD.

CHASSIS
MOUNTED
TCD CELL

SCREW
TERMINAL

ON AMP BD.

SIGNAL OUT
TO A/D BD.

SCREW
TERMINAL

ON AMP BD.

SIGNAL OUT
TO A/D BD.

SCREW
TERMINALS
ON AMP BD.

TCD
GAIN

SWITCH
2

RELAY OPENS IF
CARRIER PRESSURE

IS LESS THAN SETPOINT

YELLOW WIRE OF
PHONE CABLE

TO DISPLAY BD.
TCD PROTECT

"ACTUAL"
(VOLTAGE TO

GROUND ON RED
FILAMENT)

BRIDGE
RECTIFIER

CHASSIS
MOUNTED
TCD CELL

10VAC
INPUT FROM

TRANSFORMER
PINS 12 & 13

BRIDGE
RECTIFIER

R29

1K

(1.2V) ON
LOW CURRENT

OR
HIGH CURRENT

Q2
2N3904

RLY1

NC

RLY2

NC

TCD 2
CIRCUIT

TCD 1
CIRCUIT

EXTERNAL
SCREW

TERMINALS

EXTERNAL
SCREW

TERMINALS

10K 10uF

10K 10uF

Rev. Date: 07/09/15
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-
+U6
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+12V

-12V

-12V
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C11 270pF

C14 0.01uF

R21

C15

C12 0.1uF

ANODE
BNC

U5

CATHODE
BNC

C16

0 V

-12 V

WAVEFORM
AT CATHODE

3

2

-12V

6

+12V

-
+U8

LF356
-
+

100K

C10

0.1
uF

LF356
+12V

-12V
1N914

ECD CURRENT SECTION OF AMP BOARD

3

2
6

PAGE IN THIS SECTION. Date: 12/20/97
By: M. Roseberry

By: R. Fenske
Rev. Date:08/08/11

SIGNAL
OUT TO

A/D BOARD
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-U2
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(PINS 1,5,8 ALSO

GROUNDED)

C4   0.1uF

C5   0.1uF4

7
4

7

1.8K

0.1 uF

2000M

FID, NPD, HID, TID
ELECTROMETER SECTION OF AMP BOARD

THIS CIRCUITRY AMPLIFIES THE SIGNAL
FROM THE COLLECTOR PRIOR TO
DIGITIZATION BY THE A/D BOARD.

PAGE IN THIS SECTION.

LOW

Date: 12/20/97
By: M. Roseberry

By: R. Fenske
Rev. Date: 08/30/13

SIGNAL OUT
TO A/D BOARD

HIGH

SIGNAL INPUT
FROM

COLLECTOR

GAIN
SWITCH

S1FOR SCHAMBECK
AND ECD:  R6 MUST
BE CHANGED TO A

10K RESISTOR

ZERO POT
OPTION

R2

C1 100 pF

C2 .01uF

C3 1000pF
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3

2

-12V #2
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LF356

SIGNAL INPUT
FROM PID

COLLECTOR
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(2)

(2)
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C7   0.1uF

R2

R3
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-12V #1

6

+12V #1

+
-U2

INA117P
(PINS 1,5,8 ALSO

GROUNDED)

C4   0.1uF

C5   0.1uF4

7
4

7

1.8K

0.1 uF

3

2

-12V #2

6

+12V #2

+
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U1

LF356

SIGNAL INPUT
FROM FPD

COLLECTOR

S1

(2)

(2)

R1 HIGH

MED

C8   0.1uF

C7   0.1uF

R3

2

3

-12V #1

6

+12V #1

+
-U2

INA117P
(PINS 1,5,8 ALSO

GROUNDED)

C4   0.1uF

C5   0.1uF4

7
4

7

1.8K

0.1 uF

PID ELECTROMETER SECTION OF AMP BOARD

THIS CIRCUITRY AMPLIFIES THE SIGNAL
FROM THE PID COLLECTOR PRIOR TO

DIGITIZATION BY THE A/D BOARD.

FPD ELECTROMETER SECTION OF AMP BOARD

THIS CIRCUITRY AMPLIFIES THE SIGNAL
FROM THE FPD COLLECTOR PRIOR TO

DIGITIZATION BY THE A/D BOARD.

PAGE IN THIS SECTION.

PAGE IN THIS SECTION.

SIGNAL OUT
TO A/D BOARD

SIGNAL OUT
TO A/D BOARD

R2 10MEG

LOW

Date: 12/20/97
By: M. Roseberry

By: R. Fenske
Rev. Date:04/11/12

ZERO POT
OPTION

ZERO POT
OPTION

C1 100 pF

C1 100pF

C2 .01uF

C3 1000pF

C2 1000pF

C3 1000pF
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BLACK
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B G

TCD

THERMO-
COUPLE
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-12V #1
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+12V #1

+
-U2

INA117P
(PINS 1,5,8 ALSO

GROUNDED)

C4   0.1uF

C5   0.1uF4

7

1.8K

3

2

-12V

6

+12V

-
+U9

LF356

C12 0.1uF

ECD POT AND ATTENUATOR

TCD POT AND ATTENUATOR

160

ATTENUATOR ASSEMBLY
EQUIV.   2.7K

OPTIONAL
ZERO POT ASSEMBLY

USED TO ZERO EXTERNAL
(NON-SRI) DATA SYSTEMS

Date: 12/20/97
By: M. Roseberry

By: R. Fenske
Rev. Date: 08/30/13

FID, PID, FPD, NPD, HID, TID
POT AND ATTENUATOR
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Date: 12/20/97
By: M. Roseberry

By: R. Fenske

3

2

-12V #1

6

+12V #1

+
-

U1

LF356

R1

MEDR3

4

7

2000M HIGH

SIGNAL INPUT
FROM

PHOTODIODE

GAIN
SWITCH

S1

SIGNAL OUT
TO A/D BOARD

RGD OPTION
USE PID, FID, OR FPD

SECTION OF AMP BOARD

1.8K

0.1 uF

3

2

5

6

8

4

7

CUT TRACE HERE ON SOLDER SIDE

CUT TRACE HERE ON SILK SCREEN SIDE

CUT TRACE HERE ON SILK SCREEN SIDE

REMOVE THE 24V BIAS ON THE
AMP BOARD BY CUTTING THREE

TRACES TO THE SECTION TO BE USED
CUT THE TRACE TO U1 PIN 3
CUT THE TRACE TO U1 PIN 4
CUT THE TRACE TO U1 PIN 7

JUMP GND #1 TO TRACE GOING TO U1 PIN 3
JUMP -12VDC #1 TO U1 PIN 4
JUMP +12VDC #1 TO U1 PIN 7

Rev. Date: 08/08/11

ZERO POT
OPTION
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8
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-
U2

+
-U3

+

-
U2

POWER SUPPLY SECTIONS

EPCHI-B CIRCUIT
BOARD LAYOUT

3

2

+
-U2

5

6

7+
-U2

2

3
6+

-U1

3.3K 20K

5

6

7+
-U3

3

2

+
-U3

J2

AN EXTERNAL INPUT
(10mV/PSI) IS

NECESSARY FOR
COMPUTER CONTROL

OF THE EPC.

EPCHI-B PCB

SPAN
ADJUST

ZERO
OFFSET
ADJUST

8

SUMMING CIRCUIT:
ADDS LOCAL SETPOINT
AND EXTERNAL INPUT
TOGETHER PRIOR TO
THE COMPARATOR

CIRCUIT

PRESSURE SENSOR
CIRCUIT:

DETERMINES ACTUAL
PRESSURE

COMPARATOR
CIRCUIT:

LED DRIVER CIRCUIT:
PROVIDES VISUAL
VERIFICATION OF
EPC FUNCTIONS

REGULATOR DRIVER CIRCUIT

5

A/D TEST
POINT

R31 = 10M IF CARRIER PROGRAM
WIRE IN A/D BOARD TP2

Rev. Date:4/21/03

SPADE LUG

THE EPCHI BOARD
PROVIDES ELECTRONIC

PRESSURE CONTROL
OF ONE GAS (page1) AND

ALSO PROVIDES THE
HIGH VOLTAGE NEEDED
TO POWER EITHER THE
PID LAMP OR THE FPD

PHOTO-MULTIPLIER
TUBE (page2).

SETPOINT CIRCUIT:
USER ADJUSTS TO SET

DESIRED PRESSURE

SPADE LUG

FOR CARRIER THIS IS A
GREEN/WHITE WIRE

10
 K

R
00

0.
1 

uF
C

00

09/19/05 MOD

09/19/05 MOD
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+
-

U1

9

8+
-U1

SETPOINT CIRCUIT:
USER ADJUSTS TO SET

DESIRED VOLTAGE
FOR FPD

X 1000 DIFFERENTIAL AMPLIFIER:
COMPARES THE ACTUAL CURRENT

OR VOLTAGE (PIN 13) TO THE SETPOINT
CURRENT OR VOLTAGE (PIN10)

2

+
-U1

3

5

7

+
-U1

6
R1

1K

J1

THE HIGH VOLTAGE SECTION CONTAINS THE
CIRCUITS THAT SUPPLY POWER TO THE FPD

PHOTO-MULTIPLIER TUBE.

TRANSISTORS Q1 & Q2
PROVIDE THE REQUIRED
INPUT VOLTAGE TO THE
HIGH VOLTAGE POWER

SUPPLY

H
IG

H
 V

O
LT

A
G

E 
O

U
TP

U
T

FEEDBACK TO
DIFFERENTIAL

AMPLIFIER

1500 VDC MAX. OUTPUT

Rev. Date:7/13/15
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SETPOINT CIRCUIT:
USER ADJUSTS TO SET

DESIRED CURRENT FOR HID.

X 1000 DIFFERENTIAL AMPLIFIER:
COMPARES THE ACTUAL CURRENT

OR VOLTAGE (PIN 13) TO THE SETPOINT
CURRENT OR VOLTAGE (PIN10)

2

+
-U1

3

5

7

+
-U1

6
R1

1K

J1

THE HIGH VOLTAGE SECTION CONTAINS THE
CIRCUITS THAT SUPPLY POWER TO THE HID ELECTRODE.

TRANSISTORS Q1 & Q2
PROVIDE THE REQUIRED
INPUT VOLTAGE TO THE
HIGH VOLTAGE POWER

SUPPLY

H
IG

H
 V

O
LT

A
G

E 
O

U
TP

U
T

FEEDBACK TO
DIFFERENTIAL

AMPLIFIER

1500 VDC MAX. OUTPUT

Rev. Date:07/13/15
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SETPOINT CIRCUIT:
USER ADJUSTS TO SET

DESIRED CURRENT FOR PID

X 1000 DIFFERENTIAL AMPLIFIER:
COMPARES THE ACTUAL CURRENT

OR VOLTAGE (PIN 13) TO THE SETPOINT
CURRENT OR VOLTAGE (PIN10)

2

+
-U1

3

5

7

+
-U1

6
R1

1K

J1

THE HIGH VOLTAGE SECTION CONTAINS THE
CIRCUITS THAT SUPPLY POWER TO THE PID LAMP

TRANSISTORS Q1 & Q2
PROVIDE THE REQUIRED
INPUT VOLTAGE TO THE
HIGH VOLTAGE POWER

SUPPLY

H
IG

H
 V

O
LT

A
G

E 
O

U
TP

U
T

FEEDBACK TO
DIFFERENTIAL

AMPLIFIER

1500 VDC MAX. OUTPUT

Rev. Date:7/13/15



























Date: 12/20/97

HEAT- J
SCHEMATIC
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8+
-U2

6

7+
-U2

1N914

0.1 uF

D1

3

2

+
-U2

3 4
52
6

U4
MOC3030

(220V-MOC3041)
R3

AC OUTPUT
TO HEATER

SCR1
Q6004

SWITCHED
AC HOT
INPUT
(BLUE)

SWITCHED
ACC

INPUT
(BROWN)

+
-U2

R6

1K
J1

9

8+
-U3 +

-U3

5

3

2

+

-
U3

5

6
7

+

-
U3

"JITTER " CIRCUIT:
OPTIMIZES

TEMPERATURE
STABILITY

SETPOINT CIRCUIT:
USER ADJUSTS TO SET

DESIRED TEMPERATURE
OF HEATED ZONE

THERMOCOUPLE
AMPLIFIER CIRCUIT:

DETERMINES ACTUAL
TEMPERATURE OF

HEATED ZONE

SUMMING CIRCUIT:
ADDS THE JITTER

AND THE SETPOINT
TOGETHER PRIOR

TO THE COMPARATOR
CIRCUIT

COMPARATOR
CIRCUIT:

COMPARES
THE ACTUAL

TEMPERATURE
(PIN 9) TO THE

SETPOINT
TEMPERATURE

(PIN10)

AC SWITCHING
CIRCUIT:

SWITCHES AC TO
HEATED ZONE TO
ACHIEVE DESIRED

TEMPERATURE

LED DRIVER CIRCUIT:
PROVIDES VISUAL
VERIFICATION OF

HEATER FUNCTIONS

THE HEAT BOARD PROVIDES TEMPERATURE
CONTROL OF HEATED ZONES IN THE G.C.
( ie TCD BLOCK; HEATED INJECTOR; ETC.).

EACH HEAT BOARD CONTAINS UP TO THREE
TEMPERATURE CONTROL CIRCUITS.

THIS PAGE DEPICTS THE SCHEMATIC OF HEAT
CIRCUIT #1. SEE THE NEXT PAGE

FOR HEAT CIRCUITS #2 AND #3.

D2

1N4004

HEAT CIRCUIT #1

D2 IS SHORTED
FOR THE ECD

AND THERMAL
DESORBER
HEATERS

+6V

-6V
43 Hz

3

2
6+

-U1

200 ohm

8

5 Q1

SPADE
LUG

Rev. Date:9/26/02

R33

10K
OPTIONAL
A/D
ENABLE
(HEAT ZONE #1 ONLY) OPTIONAL GATE

SIGNAL FOR
EXTERNAL TRIAC

(HEAT ZONE #1 ONLY)

SPADE
LUG

0.1 uF

10 uF
50 V

2N3903

+12 V

Filename: heat-j pg1.tcw
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HEAT-J
SCHEMATIC

H
EAT-G

 PC
B

O
PTIO

N
AL

SO
LEN

O
ID

 C
IR

C
U

IT

HEAT
CIRCUIT

# 3

HEAT
CIRCUIT

# 2

HEAT
CIRCUIT

# 1

PO
W

ER
 SU

PPLY

THIS PAGE DEPICTS THE SCHEMATICS
OF HEAT CIRCUITS #2 AND #3 AND OF

THE OPTIONAL SOLENOID CIRCUIT.
THE DIFFERENCES BETWEEN HEAT

CIRCUITS #1, #2 AND #3 ARE:
CIRCUIT #1 HAS AN OPTIONAL A/D

ENABLE OF THE HEAT ZONE AND AN
OPTIONAL GATE SIGNAL INPUT FOR
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