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A. R. Kerr
G. Laria
S. -K. Pan
K. Crady
R. Groves

J. Webber

18 October 1999

Subject: Costs for 3 IF Preamp Bias Boxes

This memo provides details for the relatively high cost of parts for the IF preamp bias boxes. These units provide
bias voltages for the IF amplifier connected directly to the mixer, and are functionally equivalent to the existing
bias boxes. Numerous improvements over the existing designs have been implemented, including correcting all PC
board designs to incorporate modifications made to the original board designs and replacing much of the point-to-
point wiring with mass termination connectors. Three units are required: Two for the production racks and one
for amplifier development.

Parts costs for three additional preamp bias boxes total $20,848. The most expensive items are the potentiometers
with the clock-like face, at $210 each. Because 30 of these pots are required for the three boxes the total cost,
including two spares, is $6,734.

Attached is an itemized list of the parts and their costs. Totals for each subsystem are given below each section,
and the subsystem is identified in the right-most column. Following the itemized list are the system schematics.
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Parts List for PreAmp Bias Chassis.i .

Manufacturer

Amphenl__
Amphenol t
Amp henol
Amphenol
Amphenol

Amphenol
Amphenol

Corcom

Unicorp
Hofman
Johnson Comp.
SPC
Thomas&Betts
Waldom
Waldom
Waldom
Waldom

3M
3M
3M
Belden
Keystone
Tracewell
Waldom
Waldom
Waldom
Waldom

Compunetics, Inc
Compunetics, Inc
Analog Devices
Analog Devices
Augat
Augat
Augat
Augat
Augat

Augat
Bourns
Cambion
General Inst.
General Inst.
Kemet
Multicomp
On Semicon.
Philips

Part Number

31-2221-. ....

DA15P
DB25P
DB25S
17HD015PAA000
126-233
17-1724-2
17-1726-2
6EF1F
P-129-M04-F16-256
LVHDF2216T-250A
105-0813-001
505-169-MT
A18-10
02-06-2103
02-06-1103_
03-06-1042
03-06-2042

3452-6000
3421-6000
3385-6000
9R28020-100-0
1482
CH812
02-06-2103
02-06-1103
03-06-1032
03-06-2032

DABBPO06
DABBPOO

0 6

AD741 KN
AD767
614-AG1
224-AG 1 ODC
208-AG19DC
214-AG19DC
216-AG19DC
220-AG19DC
3299Z-1-103
180-7337-02-05-00
2N3904
2N3906
C320C104K5R5CA
CR1/4W-5%-75R
TIP31C
DD200

Vendor P/N

39F3130
81F5172
81F5173
81F5178
84F2100
87F5184
89F001
89F003
81F4552
P-129-M04-F16-256
44F162
39F1572
50N451
65F738
31F1026
31F1027
59F1781
59F1787

46F8354
46F8438
87F3897
04F4982
89F2020
CH812
31F1026
31F1027
59F1780
59F1786

05F7336
05F7509
14F2935

50F1699
65F2130

65F2131
65F2132
65F2134

04F6930

39F3642
48F4705
48F4706
98F3985
84N2461
08F8876
1 QFf3n

Source

Newark
Newark
Newark-
Newark
Newark
Newark

Newark
Newark

Newark

Unicorp
Newark
Newark
Newark
Newark
Newark
Newark
Newark
Newark

Newark
Newark
Newark
Newark
Newark
rracewell
Newark
Newark
Newark
Newark

Newark
Newark
Newark
Newark
Newark
Newark
Newark
Newark
Newark

Newark
Newark
Newark
Newark
Newark
Newark
Newa rk

Description

BNC bulkhead recpt.intL mnt.
D-Conn. 15 pin M
D-Conn. 25 pin M
D-Conn. 25 pin F
D-Conn. 15pin Hih _Density M
4 contact Connector F
D-Conn. 15 pin plastic backshell
D-Conn:.25 pin plastic backshell
IAC power recept./ RFI filter
#2-56, 1/8"Dia .500 threaded standoff
Insulated Disconnect terminal F
Tip Jack Gra
Tinned Brass Soldering lugs__ _
Non insulated ring terminal #10
Male crimp terminal
Female crimp terminal
Molex Free Hanging Receptable 4 pin
Molex Free HangingPlug 4 pin_ __

.100"x.100" wiremount socket, 16p

.100"x.100" wiremount socket, .20p

.100"x.100" wiremount socket, 14p

2 0 conductor ribbon cable
.500" round clear spacer, #8 screw
8"x12"x19" enclosure
Male crimp terminal
Female crimpterminal .
Molex Free Hanging Receptable 3 pin
Molex Free Hanging Plug3 pin

PC Board Fab
PC Board Fab

Op-Amp Semi-conductor
12-bit D/A converter latching chip
14-pin plug adapter
24 pin chip socket, .3"
8-pin chip.socket
14-pin chip socket
16-pin chip socket
20 pin chipsocket, 3"
10K 25T side adj. pot, pc
Uninsulated soldr terminal (scope Gnd.)
2N3904 NPN Transistor
2N3906 PNP Transistor
0.1 uf 50V ceramic capacitor
75ohm 1/4W 5% resistor
Bipolar power Tranistor NPN
20nf 50V ceramic canacitor

Qty per
Chassis_

10

2

1

4
3

3
4
4

10

5

3
3

12

21

5 
_

2

1

_ 5

# of Tontl
# of Chassis

3
3
3

3
3
3
3

3
3
3

1
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3 _

_3 . .
.. . .. . . . .. . . .... .

.. . _3 . . . . .

.. .. . 3 .. . . . .

.. . .. . .3 . . . .

3...L .. .

.. ... ... .3 .. .. . . .

.. . .. .3 - . .. . .. .

.. .. 3 . .. ....

3.. . ..

Spares
2
2
2
2

2

-11
1

-8

-1
-11
-8
14

-8

-8
-10

2
10

10
-2

10

-84
-8

2

4

Cost

$2.75
$2.65
$2.95
$3.20
$1.36
$7.99
$3.50
$4.05.

$13.16
$29.58

$5.82
$0.78
$8.96

$24.90
$12.76
$12.76

$6.11
$5. 86

Items
32

5-
8
5
4
4

4
4

14
1

4
14

32
1

1

4

4

4

4

15

18
45
10
15
45
45

5
15
5
25
5

25
25
25

150

iifV5 1 V im Units

Each
Each
Each
Each
Each.
Each
Each
Each
Each
100
50

Each
100
100
100
100

Each
Each

Each
Each
Each
100'
100

Each
100
100

Each
Each

Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each

Total Cost

$88.00
$13.25
$14.75
$25.60

$6.80
S$31.96
$14.00
$16.20
$52.64
$29. 58
$5.82
$3.12
$8.96

$24.90
$12.76
$12.76
$24.44
$23.44
$408.98

$91.52
_... .....- $..-o- 4-.-$12 64

$10.48
$70.38
$27.43

$900 00
$12.76
$12.76
$16.44
$16.44

$1,170.85

$240.00
$750.001

$24.45
$260.561
$21.551
$2.10
$0.95
$1.05
$1.20
$1.30

$44.40
$1.65
$4.00
$0.80
$3.00
$0.75

$15.25
$1.20
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$2.86
$3.16
$2.62

$70.38
$27.43

$225.00
$12.76

$12.76
$4.11
$4.11

$48.00
$187.50

$4.89
$32.57
$4.31
$0.21
$0.19
$0.21
$0.24

$0.26
$2.96
$0.33
$0.161
$0.16
$0.12
$0.03
$0.611

$0.12

System

Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
PreamP Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp..Bias
Preamp Bias

__PreamBias
Preamp Bias
Preamp Bias
Preamp Bias

Preamp Bias
Preamp BiasPream Bias

Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias

Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias

Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias

Preamp Bias

Subsystem

Back Panel
Back Panel
Back Panel
Back Panel
Back Panel
Back Panel
Back Panel
Back Panel
Back Panel
Back Panel
Back Panel
Back Panel
Back Panel
Back Panel
Back Panel
Back Panel
Back Panel
Back Panel

Back Panel Total

Chassis
Chassis
Chassis
Chassis
Chassis
Chassis
Chassis
Chassis
Chassis
Chassis

Chassis Total

CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCBI1I

!I... " % .. . . .I Iu n 
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Parts List for PreAmp Bias Chassis I I I

Manufacturer

Texas Instr.
Texas Instr.
Texas Instr.
Vishay/Dale

Bourns
Bourns
Bourns
Dialight
E.F. Johnson
E.F. Johnson
E.F. Johnson
E.F. Johnson
Eaton
Eaton
EDAC
EHC
GrayHill
Microtech
Microtech
Microtech

Quality Tech.
TexMate
Waldom
Waldom
Waldom
Waldom

Compunetics, Inc
Compunetics, Inc
3M
3M
3M
3M
Analog Devices
Augat
Cambion
Kemet
Magecraft
Multicomp
Multicomp

Part Number

74LS04N
74LS138N
74LS373N
RN55C1001F

3640S-1-103
H492-3
3500S-2-101
515-0006
105-602-001
105-603-0 01
105-606-001
105-607-001
A123S1 YZQ
A323S1 YZQ
307-020-500-202
72A2MA
71 ADF30-02-2-AJN
EF-12S-1

EP-7S-1
E F-12S-4
ER-7S-4
MV5023A
PM-45XU
02-06-2103
02-06-1103
03-06-1122
03-06-2122

D-- ,

DABBPOO9
DABBPOO9

3399-6000
30326-5002HB
3452-6000
3448-3026
AD581JH
214-AG19DC
180-7337-02-05-00
C320C104K5R5CA
W172DIP-21
MFR1/4W-1%-1 K
MFR1/4W-1%-1M

American Power 1N914B

Vendor P/N

08F6622

08F6767
08F7310
01F3064

01F8629
12F9670
3500S-2-101
50F6025
39F879
39F880
39F882
39F883
65F1651
65F1663
95F3099
26F345
57F3767
EF-12S-1
EP-7S-1

EF-12S-4
ER-7S-4
32F1452
PM-45XU
31F1026
31F1027

59F1783
59F1791

46F8318
30326-5002HB
46F8354
46F4669
05F7033
65F2131
39F3642
98F3985
23F5557
84N1712
84N1719

09F4830

Source

Newark
Newark
Newark
Newark

Newark
Newark
Brill
Newark
Newark
Newark
Newark
Newark
Newark
Newark
Newark
Newark
Newark
Microtech
Microtech
Microtech
Microtech
Newark
TexMate
Newark
Newark

Newark
Newark

Newark
Arrow
Newark
Newark
Newark
Newark
Newark
Newark
Newark
Newark
Newark

Newark

Qty per
Description Chassis

74LSO4N Semicondutor IC Chassis

74LS0438N Semi-conductor IC 1
74LS373N Semi-conductor IC 1
1K, 1/4W 1% resistor 9

1-1/4" 10T 10K knobpot 10

counting dial w/brake 5
100 ohm 10T wirewound pot 5
5mm LED mount 5

Tip jack, red 1
Tip jack, black 1
Tip jack, orange 1
Tip jack, yellow 1
toggesw. SPDT 6
toggle sw 3PDT (on-none-on) 1
Card Edge Connector for panel meter 5
knob, pointer, 1/8" shaft 10
4pople 6pos rotary switch 10
12-pin miniature conn 1
7-pin miniature conn. 1

12-pn miniature 1
7-pin miniature receptacle 1
5mm Red LED 5
200mV digital panel meter 5
Male crimp terminal 12
Female crimp terminal 12
Molex receptacle Free Hanging 12 pos. 2I_
Molex PlugFree Hanging, 12 pos. 2

PC Board Fab 5
PC Board Fab 1
Socket conn. for 26 pos. right angle head! 1
26 pos. right angle pc mount header 1
.100"x.100" 16 pin header 1
Strain Relief for 26 pos. Rt. Angle header 1
10V precision voltage refreference 2

14-pin chip socket 2
Uninsulated soldr terminal (scope Gnd.) , 5
0.1uf o50V ceramic capacitor 2
SPDT relay 2
1K 1/4W 5% 1
1M 1/4W 5% 5

IN914B Signal Diode 30

# of Chassis

3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3

3

# of
Spares

2
2
2
18

2
1
5
10

12
12

10

-35
-35

12

12
12
12
2
2
12
10
14

4

12
10

60

-35
-35
1
1

2
1
2
2
2
2
2
2
19
4
4
2
10

60

Total
Items

5

5
5
45

32
16
20
25
4
4
4
4
19

4
16
32
32
4
4
4
4
25
16

1

1
7
7

17
4
5
5
5
5
8
8
25
10
10
5

25

150

Cost

$0.48

$0.57
$0.76
$1.02

$210.46
$34.28
$41.02
$0.84
$1.34

$1.34
$1.34
$1.34
$4.59

$13.13

$4.55
$8.68

$26.34
$13.25

$9.95
$13.25
$995
$0.37

$110.00
$12.76
$12.76
$3.63
$3.32

$46.00
$187.50
$4.09
$0.48
$2.86
$0.28
$5.80
$0.16
$0.33
$0.12

$39.49
$0.03
$0.03

$0.10
I 1 J I _ 1

Units

Each
Each
Each
Each

Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
100
100

Each
Each

Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each

Each

Total Cost

$2.40

$2.85
$3.80

$45.90
$1,429.16

$6,734.72
$548.46
$820.6C
$21.00
$5.36
$5.36
$5.36
$5.36

$87.21
$52.52
$72.80

$277.76
$842.88
$53.00
$39.80
$53.00
$39.80
$9.25

$1,760.00
$12.76
$12.76
$25.41
$23.24

$11,508.43

$782.00
$750.00
$20.45
$2.40

$14.30
$1.40

$46.40
$1.28
$8.25
$1.20

$394.90
$0.15
$ -0.75

$2,023.48

System

Preamp Bias
Pream Bias
Preamp Bias
Preamp Bias

Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
PreampBias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias

Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias

Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias

$15.00 Preamp Bias
$15.00

Subsystem

CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB
CPU CONTROL PCB

CPU CONTROL PCB Total

Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel
Front Panel

Front Panel Total

Front Panel PCB
Front Panel PCB
Front Panel PCB
Front Panel PCB
Front Panel PCB
Front Panel PCB
Front Panel PCB
Front Panel PCB
Front Panel PCB
Front Panel PCB
Front Panel PCB
Front Panel PCB
Front Panel PCB

Front Panel PCB Total

Hemt Protection Board
Hemt Protection Board Total

Sheet: Sorted
Plot Ver: V4.15
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Manufacturer

Compunetics, Inc
Compunetics, Inc
3M
3M

Augat
Cambion
EBY
EBY
General Inst.
Kemet
Multicomp
Multicomp
Multicomp
Sprague
Texas Instr.

Compunetics, Inc
Compunetics, Inc
Analog-Devices
Augat
Kemet
Multicomp

Acopian
Belden
Belden
Hoffman

Compunetics, Inc
Compunetics, Inc
AMP
Bourns --

Cambion
Dial-Light __
Kemet
Kemet
Kemet
Magnecraft
On Semicon.

Multicomp
Multicomp

Part Number

DABBPO1O
DABBP010
2514-6002UB
2520-6002UB
216-AG 19DC
180-7337-02-05-00
CL-10-OAA-83
CL-22-OAA-83
2N3906
C320C104K5R5CA
CR1/4W-5%-270R
CR1/4W-5%-3K
CR1/4W-5%-680R
150D156X9020B2
74LS367AN

DABBPOOS
DABBPO005
AD7506KN
228-AG 19DC
C32OC104KSRCA
CR1/8W-5%-10K

51515T9A
1725181
20AWG stranded, insul
FVL2216-S3AR2

DABBPOO6
DABBPOO6
2-640357-1
3299P-1-202
180-7337-02-05-00
521-9186
C330C105K5R5CA
C315C103K5R5CA
C320C104K5R5CA
W172DIP-21
TIP31C
MFR1/4W-1%-100K
MFRI/4W-1%-10K

Source

Newark

Newark

Newark
Newark
EBY
EBY
Newark
Newark

Newark
Newark
Newark
Newark
Newark

Vendor P/N

46F4726
98F5933

65F2132
39F3642

CL-1 0-OAA-83
CL-22-OAA-83
48F4706
98F3985
84N2381
84N2408
84N2449
65F2345
08F7284

05F7362

65F2137
98F3985
84N2479

51515T9A
01F154
A/R
84F261

44F7963

01F8318
39F3642
25F867
87F4752
87F6001
98F3985
23F5557
08F8876

84N1685
84N1687

Acopian
Newark

Newark

Newark
Newark
Newark
Newark
Newark
Newark
Newark
Newark
Newark
Newark
Newark

Description

PC Board Fab
PC Board Setup Charge
.100"x.100" 14 pin header
.100"x.100" 20 pin header
16-pin chip socket
Uninsulated soldr terminal (scope Gnd.)
10/20.156," edge card connector
22/44 .156" _'edge card connector
2N3906 PNP Transistor
l0.u1 50V ceramic capacitor

270 ohm 1/4W 5% Resistor
3K, 1/4W 5% Resistor
680 ohm 1/4W 5% Resistor
15uf 20V electrolytic capacitor
74LS366 hex bus driver

PC Board Fab
PC Board Setup Charge
16 in, 1 out mux
28 pin,.6" chip socket
0luf _50V ceramic capacitor
10K, 1/8W 5% resistor

I+/-15, +5V supply __
AC power cord, 8'

#6 spade lugs _

PC Board Fab
PC Board Setup Charge ____
14 pin chip socket

2K multi-turn pot
Uninsulated soldr terminal (scope Gnd.)
521 SERIES 2mm LED
1.Ouf 50V cerami capacitor .
0.01 uf 50V ceramic capacitor
0.1uf 50V ceramic capacitor
DIP dry reed DPDT relay.
Bipolar power Tranistor NPN
100K 1/4W 1%
10K 1/4W 1%

Chassity per # of Chassis # of Total
Chassis Spares Items

1
13
1
1

5

13

52
2

1

12

1

1

1
2

2

1
1.

1
1

2

1

1
16

6

3

1
3
3
3
3

3

3

3
3
3
3
3
3

3
1
3
3
3 ..

3

3
3
3

3

3
3

3
3

3
3
3
3
3
3
3
3

0
2
2
4
26
10

2

2
2
2
2

4
4

1
0
2
2
4
2

0
0

-35

2
0

8
4
2
8
8
4

6
4
2

18
12

4
1
5
5

10

65
25
15

5
5
5
5
5
10
10

4
1

5

10
5

3
3
0

17

20
10-
5
20
20
10
15
10
5
45
30

Cost

$187.50
$250 .00

$1.53
$1.78
$0.18
$0.33
$3.52
$3.98
$0.16
$0.12
$003
$0.03
$0.03
$1.14
$0.69

$50.00
$250.00

$32.20
$0.25
$0.12.
$0.03

$295.00

$3.78

$5.45

$48.00
$250.00

$0.28
$2.96

............9 0--5-$0.33
$0.51
$076
$0.10
$0.12

$39.49
$0.61
$0.03
$0.03

Units

Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each

Each
Each

Each
Each
Each
Each

Each
Each
Each
100

Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each

Parts List for PreAmp Bias Chassis
SI i

Total Cost

$750.00
$250.00,

$7.65
$8.90
$1.80

$21.45
$88.00
$59.70
$0.80
$0.60
$0.15
$0.15
$0.15

$11.40
$6.90

$1,207.65

$200.00
$250.00
$161.00

$1.25
$1.20
$0.15

$613.60

$885.00
$11.34

$0.00
$5.45

$901.79

$816.00
$250.00

$5.60
$29.60
$1.65

$10.20
$15.20
$1.00
$1.80

$394.90
$3.05
$1.35
$0.90

Sheet: Sorted
Plot Ver: V4 15
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System

Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
.Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamy Bias
Preamp Bias

Preamp Bias
Preamp Bias
Preamp Bias
Pream Bias
Preamp Bias
Preamp Bias

Preamp Bias
Preamp Bias

Preamp Bias
Preamp Bias

Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias

1

Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias
Preamp Bias_
Preamn Bias1

Newark
Newark
Newark
Newark

I --- r-

Subsystem

Motherboard
Motherboard
Motherboard
Motherboard
Motherboard
Motherboard
Motherboard
Motherboard
Motherboard
Motherboard
Motherboard
Motherboard
Motherboard
Motherboard
Motherboard

Motherboard Total

MULTIPLEXER
MULTIPLEXER
MULTIPLEXER
MULTIPLEXER
MULTIPLEXER
MULTIPLEXER

MULTIPLEXER Total

Power Supply

Power Supply
Power Supply
Po wer .Supply ..

Power Supply Total

SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCBI ,% .IaiI Dl.l ]Ii

I1
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Parts List for PreAmp Bias Chassis
Manufactu --- ------ _ -

Manufacturer Part Number Vendor P/N

Multicomp MFR1/4W-1%-1K .. 4N1712
Multicomp _ MFR1/4W-1 %-1M 84N1719
Multicomp MFR1/4W-1%-2K 84N1736
Vishay/Dale CMF60T1-5M-1 CMF60T1-5M-1
American Power 1N914B 09F4830
Texas Instr. TL084BCN 08F9367
Vishay/Dale RN60D 499<1% 83F1703
Vishay/Dale RN60D 49.9K 1% 83F1705
Vishay/Dale RN65D 249<1% 83F1783
Vishay/Dale RN60D 97.6K 1% 03F8682

Source

Newark
Newark
Newark
Pioneer
Newark
Newark
Newark
Newark
Newark
Newark

Description

1K 1/4W 1%
1M 1/4W 1%
2K 1/4W 1%
5M 1/4W 1%
diode 1N914
TL084BCN quad op-amp
499 1/4W 1%
49.9K 1/4W 1%
249K 1/4W 1%
97.6K 1/4W 1%

Qty per
Chassis

3
4

1
7
2

2
2
2

# of Chassis

3
3

3
3
3
3
3
3

3
3

# of

Spares
6
8

2
2
14
4
2
4
4
4

Total
Items

15
20
5

35
10
5
10
10
10

Cost

$0.03

$0.03
$0.75
$0.10
$2.18
$0.20
$0.20
$0.48
$0.03

Units

Each
Each
Each
Each
Each
Each
Each
Each
Each
Each

I - r

Total Cost

$0.4511
$0.60 I
$0.15
$3.75 I
$3.50 I

$21.801
$1.00 I
$2.00 I
$4.80 f
$0.30

$1,569.60

$20.848.54

Subsystem

SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB
SINGLE STAGE PCB

SINGLE STAGE PCB Total

Grand Total

Sheet: Sorted
Plot Ver: V4.15

Printed: 1999-10-06 15:06:23
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5 IDENTICAL
cvcmFMc

(GATE1 TO GATES)
QATE1
DRAIN 1
(DRAIN1 TO DRAINS)

(VG1 TO VG5)
VO

(SW_DRVOPT1

TO

SW_DRVoU5 )

SW_DRV.OUT1

VG D/A OUl
VD 1/AUI

COMMON FOR

ALL 5

PCB'S

RELAY G1

+5V

-15V 0-

TO FRONT PANEL PCB
I to P+15V

+5V
"15VO 1 2 RD2 IN

3 4

7 8 V AD IN

1 10 VD ADJ IN
11 VG MON OUT

ID MTR OUT 13 14
15 1

FRNTPCB?1 CON16A

RDRAINPOTWIPE
R DRAIN POT

+10VVG

ND -10V_VG
RELAY_GND VG REV SW WIPER M
VGMONOUT IG_MON OUT
O GND VG OUT
RD2 IN RD1_INND OUT
VD ADJ IN VG MON OUT I
SW DRV_IN ID MON_OUT (0-Ml
ID ADJ IN ID MTR OUT

VG ADJIN

IDVG_POT_WIPER

MTR[1. 11]
+5V
G15
+15V
GND

FRONT PANEL PCB

+5\

5 - 1' ' TO BIAS PCB CARD

RELAY GND
J1 to J5
A 1 HD71

+15V B 2 +15V -

-15V C 3 ELAYND"O-15V

OUT F OUT
ID MON OUT RD2 IN7

D S +5V
VG ADJ-IN K ID ADJ IN

L 1O
15V 0-

CON EDGE 20 +15V----

R-DRAIN

(-VG) VG REVERSING SW

(+VG)

IJN OUT

JWTOUT
"UT_)P (,-M I T

P-20 J8

1 BNC na Roo
1

TR OUTUiM 15-Pin Molex

Q GND

MTR?

MTR[1..11] ID/VG POT

i +
5 V

PWR GND

Panel Meter

TO MUX CARD

C 1FO P PEVKEL 9

0 GND OGND 550 270

GATE3 5 0 LED RTN 01 C 3
ATE4 7 8 PNP D 4
9 10 E 5
SLEDRTN 11 12 E PWR F ii

13 14 H 7

CON14A1

J

FRONT PANEL VG3 K 9
LED-- - -- On w . 10 I

PTP4 TP3 TP2 TP1 2 T t
5V -15V +15V GNDea15 O - 15V-- Y1

PS2 - -- - - - - SW 17

A"Lind ' I - i 1 ' +i03-V -O O+15V Vwig

ACI Nut,1Vtt V,4 .. 21 -- -15V Y21

C1 I SW DPST Z 22
ACND+5 + 22u @3'V_ - J CON EDGE 44

GND 7C2
22uF 5V

ACOPIAN PC9

MUX?

MUXENAB

D[O..3]

VD[1..5]

ID[1..5]

VG[1..5]

-15V

+15V

GND

MUX CARD

Notes

NotI INotes

SPARE

J6

A 1
+15VO--- B 2 +15V
-15V---- 3 - 15V

D 4
- E 5
-- F 6 -- -

J 8
K 9
L 10

N 12
P 13
S--- R 14

--CS 15
1---C 6

U 7
--CV 

X 20
S21

Z 22

CON EDGE 44

IP PROT

DRAIN[t..51
GATE 1..5]

LED PWR

IP PROTECTION

0 999-09-23 EE hanged VD MON_OUT and added panel mtr
01999-09-20 EE s-built: No +5V on J6
0t999-0825 EE hanged wire on U2-10S 999-08-19 E onvered from SOT3 to V , reduced to B size
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BIASPCB?0

RELAY_GND IGMON OUT
VGMON OUT VGOUT
Q GND
RD2 _IN RD1 IN/VD OUT
VD ADJ _IN VD MON OUT
SW DRV N ID MON OUT
IDO ADJ I ID MTROUT

VG_ ADJ IN

+5V
-15V
+15V
GND

BIAS PCB
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TP-2
Test Point74LS1 TABLE

A3 A2 Al I AO STATE
1 0 0 0 NO SEL.
1 0 0 1 VD D/A
1 0 1 0 VG D/A
1 0 1 1 RELAYS
1 1 0 0 MUX

RELAY CONTROL TRUTH TABLE
4 I D3 I D2 I I DO I TAGE

0 0 0 1 0 2
0 0 1 100 3
0 111010101 4
1 0 0 0 01 5

J2

+15V V A 1

+5V 2

Al D4 Al
A3 E 5 A:

SW DRVOUT C
SWI DRVOU

SW4 DRV OUT K 9
L o

W5DRVOUT M

-- N 12
P 13
R1;4

VG p/A OUT D S 5
DliDD9 11 17 D

D9 DE

07 V 18

D5 C W 9 D ,

D3 X 20
D1 C21 D(

LC22

CON EDGE 44

AO
1 A YX VDD2A

A2 2 vGD2A
Y3C RELAYSW_ENAB

G Y 1 
+ 5

G1 Y5
G2A YB
G2E v- R12
74LS138 1K 1/4V 5%

O1
(TO UX CARD, Pill 5) R1 2N3906

1K 1/4W 5% MUX ENAB

U1-16 U3-14

c1 C3
0 l uf O.luf

U2-20 U4/U5-10 U4/U5-8

O.luf 0.1uf 0.1uf

DO D1 02 03 04

R19 R20 R21 R22 R23
5.1K 5.1K 5.1K 5.1K 5.1K

DE0
DB1
DE2
DB3
D04
DB5
DE6
DE7
DES
DEB

0DB10

CS

SUM JCT.

741

12 BIT WORD = INT (VD / .001221)
0 TO +5V STRAIGHT BINARY

(0 TO -5V AFTER INVERTER)
ALL Os = V
ALL 1s -5V

12 BIT WORD = INT[(-VG + 25) * 819.21
+2-2.5V OFFSET BINARY

AL i Os -2.5V
:; oN ONLY " OV
ALL os = +2.5V

RELAY DRIVE 1

DRV OUT TYPICAL PROGRA4IING SEQUENCE

1) SET VG DATA LINES
2) ADDRESS VG DAC
3) RESET ADDRESS
4) SET VD DATA LINES
5) ADDRESS VD DAC
6) RESET ADDRESS
7) SET STAGE DESIRED
8) ADDRESS RELAY LATCH
9) RESET ADDRESS

(DO-Dll)
(0101)
(0000)
(DO-D11)
(1001)
(0000)
(DO-D4)
(1101)
(0000)

OUT

I DRV OUT

74LS04

010 999-09-17 JEEodified based on as-built board
O 999-08-25 EE onvened from C to B size
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Sw
TO VG REVERSING

SW (FRONT PANEL)

ER TO WIPER ON FRONT PANEL

ID/VG POT

+15V +10V

iVS VOUIT

AD581JH .uf

Bottom (solder side)

c- Fie f 
1
bDl

(loop) i O I1 O I

0O O
O O
O O

(man) 30 30
2

(if/)I 0 20
L-----I-----1

'A' I 'B'

10 110

o o
i Qi

O I Q 0

20 20
L - - - -- - - - -

FRONT PANEL
CIRCUIT FUNCTION SWITCH

Y - POS.3

ros.POS.2

O POS. SET SET READ

S (I-V/GM) Vg(CPU) Ed(Cu) I /Ig
2 (ANUAL) Vd Vg id/Ig

1 (SERVO) Vd Id vg / Ig

Meterr- s2--I
SW 4P3T I

S IIDMETER

MTR ANAL+ IG 
- 

METER
S CVGMETER

I 0 I --

I I DECIMAL POS1
DECIMAL SEL IDECIMALPOS3

OEZ CEC -DEIMAL P02CIMALPOS2

I . . . . . .

R7

1M 5%

MTR-5 (wht/blk) DECIMAL SEL G REV SW WIPER (grn)
I4R-6 (wht/brn) DECIMAL POS1 1 2 D POT WIPER (blu)
TR-E (wht/red) DECIMAL POS2 3 4 IDVG POT SUP (vio)

MTR-D (wht/org) DECIMAL POS3 5 6 +10 V (gry)
TR-4 (wht/yel) 100.00 7 8 " 1 (wht) Rev. Sw.
MTR-F (wht/grn) .10000 9 10 +10V (blk)
MTTR-D (wht/blu) 1000.0 11 12

MTR-E (whtivt.io) 1.0000 -O4 +5VR DRAIN POT VIPE (wht/blk)

MTR-6 (whtgry) 10.000 15 16AIN (wht/brn) R-DRAIN POTWIPE

MTR-H (wht) BACK PLANE 17 18 R RAIN_ POT

MTR-B (brn) MTR ANAL+ 19 20

R8 (red) IDVG POT WIPE 21 22

RELAY_CNTL D A (Nel) 23 2

25 2

1K 1/4W 5% CON26A TO METER

RIBBON CABLE FROM

MOTHER BOARD

-15V 1 +15V
+5V .17

1 2 )RAIN POT WIPE
RELAY CNTL 4 RDHAIN POr
RELAY COILS 5 6 ID ADJUST
VG D2A 7 8 VG ADJUST
V 2A 9 10 DADJUST
GND 11 12 VG -METER
ID METER 13 14 I

G 

-METER

CONt16A

from PS +5v

All meters parallel +5V

Part of
Bias Sw. on FP

+5 to 5Vtest jack

(org) (front panel)

fP METERS

(TexHate)

GND All meters parallel
(blk) t from PS GND

also to G D test jack - FP

_ P3

RELAY GND

P4

PCB PIN

VDMON OUT

TO BNC CONNECTORS

PS (REAR PANEL)

PCB PIN IDMONOUT
IDMON OUT

P6

PCB PIN
MON fND

MTR{1..11]
MTR1 DECIMAL SEL
MTR2 DECIMAL POS1

DECIMAL POS2
DECIMAL POS3

MRn 100.00

MlH 1.0000
MT H 10.000
MTRi0 BACK PLANEMTRl MTF ANAL

IDVG POT WIPER ]IDVG POTWIPER

+10V VGGOV VG- V
-10V VGRESWIEROV-VGVG REV SW WIPER VGREVSWWIPER- - -SWPE

0 1999.09-21 EEJpdated after design check
041999-08-30 EE dded U1 and U2 to V regs.
011999-08-27 EE hanged J1 to ribbon cable conn.
0 1999-0826 EE onverted from C to 8B size
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PROT_DRA ]
PROT_GATE..5]

DRAIN[1..5]
GATE[1..5]

D[0..11]
A[0..3]

LED_PWR(+)
LED_PWR(-)

+5V
GND

--- --~- *1 r----- -i- -- -r ---. ----i- -rn~---NR----- i-~c1 r~-.

CONNECTORS TO POWER FETS LOCATED ON FF

BIAS OUTPUT ON REAR PANEL

LED_PWR(-) YEL
LEDPWR(+) GRY
GND BLK 7 O

GATES BRN/WHT j o
DRAIN5 WHT i
GATE4 GRY O
DRAIN4 VIO 12
GATE3 BLU 4
DRAIN3 BRN O
GATE2 YEL
DRAIN2 ORG

DRAIN1 BRN
GATE1 RED 1 O

CONNECTOR DB15

PROTECTION PLUG ON

REAR PANEL
9

LOAD COM_GND

DRAIN5 12 O
PROT DRAIN4 4
DRAIN4 11 O0
PROTDRAIN3

DRAIN2 9 OOPROTDRAIN1 9
GAl5 7 O0

PROTGATE4 1
A 3

CONNECTOR DB25CONNECTOR DB25

J2

DRAIN1 BRN W

GATE1 RED D 0- B

DRAIN2 ORG Y]

CON CIRC 7

I. . . . . . ..-----

JUMPER PLUG LOOSELY

CONNECTED TO REAR PANEL
10

4CONNECTOR DB2

7 °

CONNECTOR DB25

ONT PANEL

RY GATE4
IO DRAIN4
INK LEDPWR(+)
LU GATE3
RN DRAIN3

HT GATE3
LK GND
LU DRAIN3

EL GATE2

---------------- J

TO COMPUTER INTERFACE

ON REAR PANEL

8
D7

+5V 0

D4 O

D3

D2

DO 6

11 7
A3

CONNECTOR DB25

REAR PANEL 5V SUPPLY

-15V +15V

J11
CON CIRC 4 +5V
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DRAIN1 ..5 B
GATE[1..5] I I PROT_DRAIN

D11
1N914 1

D16
1N914

D26W
1N914

LOAD_COM_GND [

PROTDRAIN

D12
1N914

D17
L1N914

D18
1N914 _

D27i
1N914

S
PROT DRAIN

D13
1N914 '

D19 D20
1N914 1N914 1

D28
1N914

PROTDRAIN4

D14
1N914

D21
L1N914

D22
1N914 _

D29J
1N914

PROT DRAI

D15
1N914 _

D23 D24
1N914 1N914 1

D30
1N914 _

PROT GATE1

D31 D32
1N914 1N914

PROT GATE2

D33 D34
1N914 1N914

PROT GATE3

D35 D36
1N914 . 1N914

PROT GATE4

D37 D38
1N914 1N914

PROT GATE5

D39 D40
1N914 1N914

a pa pa

WHEN SHORTING PLUG IS CONNECTED TO REAR OF

CHASSIS ON CONNECTOR ??, THESE DIODES ARE

PLACED IN SERIES WITH THE GATE AND DRAIN

LINES
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-15V

1M 1%
R14

J1

+15V GND GND +15V

IG MON OUT C RELAY GND
VG OUT I V 5 G MON OUT
RD1 IN/VD OUT E 5 GND
VD MON OUT RD2 IN
ID MON OUT I DADJ IN
ID MTR OUT W DRV IN
VG ADJ IN L10 ID ADJ _IN

CON EDGE 20

Solder Component
side side

IG Zero adj.
R24
2K

+15V

TL084

IG Common-mode adj.

OUT

OUT

0711999-09-30 EE hanged C7,8 from 0.0tuF to as-built values
0q1999-09407 EE leaned up around UtD, added new relay part
0 1999-08-26 EE hanged wire on U2-10, annotated R24-R27
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R3
100K 1%

R17
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D_INO.. "

+5V

+5V

GND
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dos=_ _ _

U1
1Al 1Y1
1A2 1Y2
1A3 1Y3
1A4 1Y4

2A1 2Y1
2A2 2Y2

1G
2G

74LS368

U2
1Al 1Y1
1 A2 1Y2
1A3 1Y3
1A4 1Y4

2A1 2Y1
2A2 2Y2

1G

2G

74LS368

-0 UTO

D-Offi
D ---- i

D OUT11

D OUTS

mmmg= DOUT[,.11 ]
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w
DO 17
D1 16
D2 15
D3 14

EN 1

R1

10K 1/4W 5%

U1

AO OUT
Al
A2 Si
A3 S2

S3
S4
S5

EN 56
S7
S8
S9

S10
S11
S12
S13
S14
S15
S16

AD7506

S
2R MUX OUT

1 9 VD1
n ID1

21 VG1
99 VD2

jD ID2
94 VG2

2 5 VD3
96 ID3
11 VG3
1  VD4
q ID4
A VG4
7 VD5
6 ID5
q VG5

MUX ENABLE

(ADDRESS BUS)

Ao l I A2 IA3

0 01 1

MUX SWITCHING

(DATA BUS)

Function

VD1

ID1

VG2

VD2

ID2

VG2

VD3

ID3

VG3

VD4

ID4

VG4

VD5

ID5

VG5

N/C

J1

A 1
+15V CB 2 ) O+15V
-15V O CC 3 3 O-15V

MUXENAB D 4 MUX_ENABS E 5 D3
-C F 6 D2

D2CH 7 D1DI
DO

VG3 -C K 9 3 VD1
VD4 L 10 ID1
ID4 CM 11 VG1
VG4 N 12 3 VD2
VD5 CP 13 ID2
ID5 R 14 VG2
VG5 S 15 VD3CT163

ID3
: (U 17 MUXOUTX--C V18 )

C W 19
C X 20

Y 21 -
C Z 22

CON EDGE 44

U1-1 U1-27

C1 C2
0.1UF 0.1UF

SW

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

DO D1 D2 D3
- --1 - - -

0

0

0

0

0

0

0

0

1

1

1

1

1

1

1

1

EN

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

021999-08-26 JEE Converted from B to A size
0Q11999-08-1 .qF J onarted from SnT to V9
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TEXT

REFOUT

A _
DECIMAL OS3 1000.0
DECIMALPOS2 1.0000

.10000
BACKPLANEOUT

PWRGND

MTR1 DEC_SEL_COM /
MTR2 DECIMAL POS1
MTR3 DECIMAL POS2
MTR4 DECIMAL POS3
MTR5 100.00 /
MTR6 .10000
MTR7 1000.0
MTR8 1.0000
MTR9 10.000
MTRI BACK PLANE OUT

SIG HI IN

/-EZ IMTR[1..11]
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lATE CONNECTOR
J1

REF IN
OFFSET VOUT

B 2 IG LOIN
C 3 100.00
D 4 DEC SEL"COM
E 5 10.0 DECAL POS1
F 6 BACKPLANEIN
H 7
J 8 D BUSY_OUT
K 9 RUN-HOLD
L 10

CON EDGE 20

+5V [E I-

PWR_GND I

TEXMAT MODEL PM-45XU
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