
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

EACH SECONDARY
5V 14.5A

+ 24V

L

G

N

GND

CONTROL POWER +24V

GND

LASER START + 24V

HV ON +24V

CONTROL POWER +24V

+ 15V

- 15V

2

2

3

3

5

6

1:   ALL RESISTORS IN OHMS, 1/4W 5% UNLESS

4:   ALL SWITCHES AND RELAY CONTACTS HAVING

U7-11

THE SAME REF DES ARE GANGED

U7-4
U9-4

5:   CONNECTION SYMBOL

OTHERWISE INDICATED

ENTERING OR LEAVING CIRCUIT BOARD

U14-4 U14-11

U5-4

2:   ALL CAPACITORS CERAMIC, 50V 10% UNLESS

U6-4
U5-11

U0-11

OTHERWISE INDICATED

U6-11

U11-5
U13-5

3:   ALL LAMPS TYPE 327 (28V)

NOTES:

U11-5

6:  CONNECT LINEAR IC POWER AS FOLLOWS:

U13-5

INDICATES SIGNALS

+ 15V: U4-4 - 15V: U4-11
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Title

Size Document Number Rev

Date: Sheet of

+ 15V+ 24V

+ 15V+ 24V

J7
120V AC IN

F1
10A SB

S1
POWER

T1
FILAMENTS

1

2

3

4
5

6

PS2
+ 24V POWER SUPPLY

AC1

AC2

+ 24V

RTN

GND

K3

K2

K3

S1
POWER

M1
BLOWER

S4
REG A

S5
REG B

PS1
+/- 15V POWER SUPPLY

AC1

AC2

+ 15V

- 15V

COM
I2

HIGH VOLTAGE

TB1
EXT. CONTROL

1

2

3

4

5

6

S3
LASER START

S2
HIGH VOLTAGE

I1
POWER

K2
V1 FIL

K3
V2 FIL

RV1
130V

K2

V2 FIL A

FIL IND CKT A

V2 FIL B

FIL IND CKT B

V1 FIL B

V1 FIL A



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CKT BOARD GND

TANTALUM

CCW

FS CAL A

TANTALUM

- 15V

(12V)

LASER CURRENT/
PULSE BASELINE A

+ 15V

TANTALUM

+ 5V

CHASSIS GND

CCW

4

3

1

3

5

2,3,4

4

1

G

4

S

1

IRF830

D

TANTALUM
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Title

Size Document Number Rev

Date: Sheet of

- 15V

+ 15V

- 15V

+ 15VC3
0.18 uF

R9
49.9k 1%

C1
0.18 uF

R6
49.9k 1%

+

-

U4D
TL084

12

13
14

R4
620

R11
49.9k 1%

R10
49.9k 1%

+

-

U4A
TL084

3

2
1

R8
24.9k 1%

C12
0.18 uF

C6
0.18 uF

+

-

U4C
TL084

10

9
8

C5
0.18 uF

CR4
1N4742

J1

EXT PULSE INPUT A

+ C10
6.8 uF

R1
20k 10T 1%

C2
0.18 uF

+ C9
1.5 uF

+

-

U4B
TL084

5

6
7

C4
0.18 uF

R12
16.9k 1%

C7
0.18 uF

R7
49.9k 1%

R13
20k

+ C11
6.8 uF

C8
0.18 uF

J4

LASER ANODES

R78
60 10W 1%

Q1
IRF830

R82
100

C35
0.01 uF

V1
3-500Z

R77
100M 5W HV

R75
100M 5W HV

J6

LASER CATHODE A

I7
NE-2

F2
1/4 A FB

+ C37
6.8 uF

J3

HV INPUT

R80
2.2k

U1
LM7805

1

3

2VIN

G
N

D

VOUT

SENSE A

GND B

V1 FIL A

ANODE VOLTS

V1 FIL B

GRID CATHODE A VOLTS



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

(12V)

1

2,3,4

1 5

CCW

4

1

LASER CURRENT/

2

PULSE BASELINE B

2

G D S

IRF830

4

CCW

FS CAL B
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- 15V

+

-

U5A
TL084

3

2
1

+

-

U5D
TL084

12

13
14

R20
16.9k 1%

J5

LASER CATHODE B

C36
0.01 uF

+

-

U5C
TL084

10

9
8

CR5
1N4742

J2

EXT PULSE INPUT B

R14
49.9k 1%

R81
2.2k

R79
60 5W 1%

R16
24.9k 1%

+

-

U5B
TL084

5

6
7

R5
620

R18
49.9k 1%

R76
100M 5W HV

Q2
IRF830

R19
49.9k 1%

R15
49.9k 1%

F3
1/4 A FB

R17
49.9k 1%

R83
100

V2
3-500Z

R2
20k 10T 1%

C13
0.18 uF

R21
20k

I8
NE-2

GND B

V2 FIL A

GRID

V2 FIL B

SENSE B

CATHODE B VOLTS



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

(12V)

(12V)

(8.2V)

(0-200uA)

CCW

CCW

(0-200uA)

(0-200uA)

M1 CAL

CCW

(12V)

CCW

M2 CAL A

M2 CAL B

12
14

16

3

1

N/CA

B (DOWN)

2

2

3

9
8

5

5

5

6

6

2

3

M3 CAL

UNUSED OP-AMPS

DE000010 1.0

DUAL-DISCHARGE CURENT REGULATOR

4 6Wednesday, August 11, 2004

Title

Size Document Number Rev

Date: Sheet of

+ 5V

+ M3
LASER DISCHARGE CURRENT 0-80mA

+ M2
LASER DISCHARGE VOLTAGE 0-20kV

+ M1
LASER ANODE VOLTAGE 0-20kV

R33
10k

R30
49.9k 1%

R25
49.9k 1%

R32
1.10k 1%

R23
47k

R38
50k

R22
10k

C16
0.18 uF

R28
49.9k 1%

R31
49.9k 1%

R27
49.9k 1%

C21
0.18 uF

R26
1.10k 1%

C17
0.18 uF

CR7
1N759

R39
1.10k 1%

R34
47k

R35
10k

C18
0.18 uF

CR8
1N759

R36
47k

K1
A/B SEL

CR6
1N759

+

-

U7C
TL084

10

9
8

+

-

U7D
TL084

12

13
14

+

-

U7B
TL084

5

6
7

+

-

U6C
TL084

10

9
8

+

-

U6B
TL084

5

6
7

+

-

U9C
TL084

10

9
8

+

-

U9D
TL084

12

13
14

+

-

U6D
TL084

12

13
14

+

-

U6A
TL084

3

2
1

R29
49.9k 1%

K1
A/B SEL

CR9
1N4738

S6
METERS

+

-

U9B
TL084

5

6
7

+

-

U9A
TL084

3

2
1

C22
0.18 uF

+

-

U7A
TL084

3

2
1

ANODE VOLTS

CATHODE A VOLTS

VOLTS A

VOLTS B

CATHODE B VOLTS

SENSE A

SENSE B
CURRENT B

CURRENT A



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Y OFFSET
NULL

NULL

NULL

X OFFSET

OUTPUT
OFFSET

4

4

TANTALUM

FILM

ALUMINUM

1
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+ 24V

+ 15V

- 15V

+ 24V

R40
750k

R41
390k

C24
0.33 uF

+ C25
100 uF

+C23
1.5 uF

R42
110k

R43
1k

Q5
2N2222A

I3
FILAMENT A

U11
MC1494

10

11

12

9

8

7

13 6 4 2

1

3

14

X

RX1

RX2

Y

RY1

RY2

/X /Y -V
r

+V
r

R1

GND

Io

R49
20k

R50
20k

R51
50k

+

-

U14A
TL084

3

2
1

R52
75.0k 1%

C28
20 pF

R48
16.2k 1%

+

-

U14D
TL084

12

13
14

R54
4.99M 1%

R55
35.7k 1%

R53
49.9k 1%

R56
27k

Q6
2N2222A

Q7
2N2222A

CR10
IN4148

I4
OVERLOAD A

C26
10 pF

R44
510

C27
10 pF

R45
510

R46
30.1k 1%

R47
60.4k 1%

U10
NE555

8

7

2

6

1

4

3

Vcc

DISCHARGE

/TRIGGER

THRESHOLD

Vee

/RESET

OUTPUT

FIL IND CKT A

VOLTS A

CURRENT A



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Y OFFSET
NULL

NULL

NULL

X OFFSET

OUTPUT
OFFSET

TANTALUM

FILM

ALUMINUM

4

4

1
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+ 24V

+ 15V

- 15V

+ 24V

R57
750k

R58
390k

C30
0.33 uF

+ C31
100 uF

+C29
1.5 uF

R59
110k

R60
1k

Q8
2N2222A

I5
FILAMENT B

U13
MC1494

10

11

12

9

8

7

13 6 4 2

1

3

14

X

RX1

RX2

Y

RY1

RY2

/X /Y -V
r

+V
r

R1

GND

Io

R66
20k

R67
20k

R68
50k

+

-

U14B
TL084

5

6
7

R69
75.0k 1%

C34
20 pF

R65
16.2k 1%

+

-

U14C
TL084

10

9
8

R71
4.99M 1%

R72
35.7k 1%

R70
49.9k 1%

R73
27k

Q9
2N2222A

Q10
2N2222A

CR11
IN4148

I6
OVERLOAD B

C32
10 pF

R61
510

R62
510

C33
10 pF

R63
30.1k 1%

R64
60.4k 1%

U12
NE555

8

7

2

6

1

4

3

Vcc

DISCHARGE

/TRIGGER

THRESHOLD

Vee

/RESET

OUTPUT

FIL IND CKT B

VOLTS B

CURRENT B


