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Introduction:

It is desirable to remotely monitor the power supply voltages in 

the recorders, D racks, and C racks at the VLBA sites. This would 
aid in diagnosing problems with these components. Currently, this 

monitoring is not being done. I was assigned the task of 
investigating methods of remotely monitoring the power supply 

v o l t a g e s .

There are 12 power supply voltages to monitor in each recorder. The 
analog power supply puts out five: + 1 5 V , -15V, + 1 2 V , -12V, and 

variable write. The digital power supply puts out two: +5V and - 

5.2V. The Honeywell unregulated power supply puts out two: +33V and 

-33V. The Honeywell regulated power supply puts out three: + 1 2 V , - 

12V, and +5V. The D rack is powered by five power supplies: two 15 
volt supplies and three 5 volt s u p p l i e s . The C rack is powered by 

three power supplies: +15V, -15V, and + 5 V . This gives a total of 32 

power supply voltages to monitor at each VLBA site building.

Discussion:

Power Monitoring can be easily provided in the C rack. Two modules 

in this rack use VLBA standard interface boards to communicate with 

the MCB bus: the round-trip phase monitor and the maser interface. 

The maser interface has four open analog channels and the round-trip 

phase monitor has seven. Both modules have plenty of room to add the 

necessary circuitry to monitor the power supplies.

Unfortunately, the recorders and all of the modules in the D racks 
use a modified version of the standard interface; the modification 

* consists of incorporating the interface into another board and 
eliminating the analog monitoring capabilities entirely. Because of 

this design decision, some other method of monitoring the power 

supply voltages must be found.

I considered five methods of monitoring the power supply voltages 
in the recorders and D racks. These are: using the R122 analog I/O 

board, using an alternative analog VME interface board, adding the



analog circuitry to Che existing MCB interface, using a new module 

d esigned around a VLBA standard interface board, and monitoring the 

D rack vi a  a module in the C rack.

Analog I/O board R122:

The recorder has an analog board in it; a Xycom XVME-540. This 
analog I/O board provides some analog monitoring capability. The 

analog I/O board does not interface directly with the MCB bus; It 

interfaces with the V ME bus in the recorder rack. The analog I/O 
b o a r d  has both A/D and D/A capabilities. The A/D section is 

configured for 16 differential inputs. The input voltage to each 

channel is limited to + or - 10 volts. Five of the 16 channels are 
currently in use, leaving only 11 for expansion; at least 12 

channels are required.

Since there are not enough open channels left for monitoring the 
power supplies, either the present boards would have to be modified 

or a second board w ould have to be acquired for each recorder. I 

believe the first option, modifying the boards, is impractical. The 

boards are already very densely packed with components; there is no 

room for expansion. The second option, acquiring additional boards, 

would be very expensive; the list price of these modules from Xycom 

is $1700 each.

The D racks have no analog monitoring capability built into them at 
all. The same analog board used in the recorder could be added to 

the formatter chassis in the D rack to add analog monitoring 

capability. But again, the cost would be high.

Many of the voltages in the recorders and D racks are out of the 

maximum input voltage range of the R122 b o a r d s . Because of t h i s , an 

additional module w o u l d  have to be added to each rack to convert the 

voltages to a form usable by the R122 boards. These new modules 

might add up to $300 per rack to the cost. The recorder rack uses 

NIM type modules while the D rack uses NRAO type m o d u l e s . This means 
that different converter modules must be used for the recorders and 

D racks. The R134 analog conditioner module might be modified do 

this job in the recorder but a new module must be built for the D 

rack.

This plan calls for adding one or two new modules in each rack and 
possibly modifying another module. There are enough empty slots in 

both the recorder and the D racks to implement this solution.
U sing the R122 boards for monitoring the power supplies would also 

require modifications to the VME controller firmware. A change 

.which may have adverse implications for non-NRAO users of the 
recorders and formatters. The per-station cost of this plan would 

be about $6000 ($1700 X 3 + $300 X 3).

Alternative analog VME interface board:

A n  alternative to acquiring more R122 boards would be to obtain or
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build a much simpler analog board for Che recorders and D racks Co 

interface wich che VME bus. The R122 board contains 16 A/D inputs 

and four D/A outputs. This complexity is not necessary for 

monitoring the power supplies.

The Xycom X V M E - 500/1 is one VME bus board that would work for this 

application. This board can be configured for 16 single ended 
analog inputs and lists for $725. This board has the same input 

voltage limitations as the R122 board so separate voltage 

conversion modules (at $300 each) would also be required with this 

b o a r d .

This plan would cost about $1000 per rack or $3000 per stacion; 
which is much less expensive chan obcaining more R122 boards. 

However, it would still require modifying the firmware in the VME 

c o n t r o l l e r s .

Adding che analog circuic Co existing MCB incerface:

The MCB incerface for che recorder is builc inco che recorder 

transport module. There is not enough room on this board co inscall 

the Burr-Brown SDM854 daca acquisicion circuic used in che scandard 

MCB incerface; chis circuic (see Figure 1) is way coo large. 
However, che SDM854 is an old design; newer designs are available 

which are much smaller. The Burr-Brown SDM862 (see Figure 2) has 

capabilicies and specificacions very similar co che SDM854 buc is 

less chan one-fourth the size. An SDM862 installed in an adapter 
socket (see Figures 3,4,and 5) would just fit on the cransporc 

module circuic board (Figure 6) and would provide 16 single-ended 

inpuc channels. Wiring would have co be added Co che recorder Co 
rouce che 12 power supply voltages to the transport module for 

m o n i t o r i n g .

The SDM862 requires a + and -15 volt power supply. This supply is 

not available on che cransporc module buc is available in che 

recorder rack. The SDM862 could be supplied wich + and -15 voles 

eicher by capping off che power supply in che recorder rack or by 

installing a DC/DC converter, such as the T W 1 .8-12-15 from Polytron 

Devices (Figure 7), on the transport module.

SDM862s cost $104 each. The DC/DC converter liscs for $34 each. The 

total cost for materials to implement this modification should be 

less than $300 per recorder. This plan requires no firmware 

changes. MCB address space is available for this expansion; for 
instance addresses 20-2F are noc currencly in use.

This plan would noc work for che .D rack. None of the modules in The 

D rack that interface with the MCB bus have room for the necessary 
circuitry. Figure 8 shows the layout of the Formatter timing and 

control module, which contains the MCB interface. The other modules 

in the D rack have even less room for expansion.
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VT.BA Standard Interface Board:

I next considered using a system designed around the VLBA standard 

interface board. This board has an A/D circuit with eight 
differential analog inputs built into the board and can easily be 

expanded to include up to 64 analog channels. The standard 
interface board and voltage conversion circuitry could be built 

into an NRAO type module and installed in an open slot in the D 

rack.

The conversion circuitry is required to convert the power supply 
voltages down to the + or - 10 volt range required by the A/D 

converter. This would provide eight analog input channels. A 

similar plan could be used in the recorder but would require 
different packaging unless the interface for both the recorder and 

D rack were built to fit in a 2/3 height VME bus slot.

One slot in the D rack (Bin C, Slots 11-12) is already wired for an 

interface module; all of the power supply voltages and the MCB 

lines are routed to the rear connector in this slot. The 
installation would consist of removing a blank plate, sliding the 

module into the empty slot, and installing some new software on the 

station computer. No firmware changes are required.

The standard interface boards cost about $400; the additional 

circuitry and hardware might add $300 more to the cost for a total 

of $700 per rack, or $2100 per station if used in both recorders 

and the D rack.

Monitoring the D rack via the C rack:

The C rack and D rack are adjacent to each other at the VLBA sites. 
The C rack has enough open analog channels available to monitor the 
power supplies in both racks. The three voltages in the C rack 

could be monitored in the maser interface module where there are 
four open c h a n n e l s , and the five voltages from the D rack could be 

monitored in the round-trip phase monitor module where there are 

seven open c h a n n e l s . It would be easy to route a cable from the 

power supply terminals in the D rack to the round-trip phase monitor 

module in the C rack. Some additional circuitry would be required in 

these modules but there is plenty of room available. This plan 

would involve very little additional cost, probably about $100.

Conclusion:

Add i n g  remote monitoring of the C rack can be done easily and with 

very little cost because of the open channels on the standard 

interface boards already in this*rack. The D rack can also be 
m o nitored from the C rack for an additional cost of about $100. A 
cleaner, although more expensive solution for the D rack would be 

to add an MCB interface module, at a cost of $700. The recorder has 

some analog capability, but not enough. The best solution for the 

recorder is to add the analog monitoring capability to the MCB 
interface on the transport module at a cost of $300 per recorder.
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The material cost of adding remote monitoring of the power supplies 

in the C and D racks and two recorders would thus range from about 

$700 on up.
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Caeer Stack c n m c  « *n  gold 
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c 095 120 2 4131 3040
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e 04$ 1 055 1 143 1 397
F 0«51 055 1 143| 1 397
a 01*1 020 «0ftl 500
H 100 SASIC 2540 BASIC
J 100 BASIC 2540 BASIC
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LC .C . MECHANICAL OUTLINE

Terminations: Gold plated nickel on refractory m etallization 

Case; Ceram ic wiin gold plated nickel lid.
Hennetlctty; G ross leak te s t  

W eight 4 2  gram s (0 . (Soz)

I •NCH6S ■m il l im e t r e s
0IM| MIN 1 MAJC 1 MIN 1 MAX
A 1 945 1 965 *24 003124 511

1 8 1945 1 965 ■24 003124 511
1 c I 076 » 094 1 1 9341 2388
1 0 1 &41 1 859 121 361121 819

6 | M l 1 859 121 361121 819
1 f 755 I 785 |19 177)19 939
0 755 785 119 177119 939
m i 800 BASIC I20 320BASC
j  1 027 1 033 t 6661 836
K I 045 BASIC 1 1 BASIC

Us 1 050 BASIC > 1 270 BASiC

Burr-Brown offe 
mount packages, 
of a PC board, ofi 
these functions. J 
cavities and maj 
concentrates priir. 
number of leads:

SOIC
Plastic smaJl-outlii 
example, the SOIC

LCC
Ceramic Ieadless c 
ample, the LCC-20

ORDERING INFORMATION"'

P.C.B. COMPONENTS PARTS LIST

m lookfl _
r e  'OOQ fo* 0“  '0 Volts settkng

R3. . .  HIS 10U) 1%
C l. . .  C16 W i f — Sngle aided nput mode 

iQnF t%—OMeranw xput mode 
0 7  .. .C 3 *  a.47«f—afferent* input made 
C25 IT V b f (Pofypropyiane. PMyaynneor

Tdtanl

C26 tOnFCenmc

a i  C3t!CM* } 11* *  T*°“ um (Oeeouptng)

S . S 7S 0 },0CW: C« m*
CXLC3* OSbFTanaiuin 
PI 1000
n iOOQ±S«olh, ±10 sett range enly

n
LI .. 13 
01 . .032 
033.034
n
79
74175
ICC Socket

lOOkfl 0-10  toto range ottf 
100^1 (Oecoupkng)
1N414& (input P io tic a o n  Oiodesi

1N4Q07
MC78M1SCG
MC79L1JCG
741S17S
MC0068

UNLESS OTHERWISE MARKED—RESKTOHS ARE 1/«Wf. S%, CAPACITORS ARE 10%

Madel Input
LCC PGA Accuracy 

(%  FSH| Througnput
Tempi

RanflefC l .. v Input
LCC. PGA 

»*«.
Accuracy 
|% FSR1

S0Maa2j®
SOM862K
SOMS62A
SOM862B
SOM8S2R
SOM862S

18SE
16SE
16SE
16SE
1SSE
16SE

L H
IH
L H
L H
L H
L H

±0.024
±0.012
±0.024
±0012
±0.024
±0.012

33kHz
33kHz
33kHz
33kHz
33kHz
33kHz

O to+70 
O to+70 

-25 to +85 
-25 to +85 

-55 to +125 
-55 to +125

SOM8S3J
SOM863K
SOM863A
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SOM883R
SOM863S

SOIF
SOIF
SOIF
SOIF
SOIF
SOIF

L H
L H
L H
L H
L H
L H

±0.024
±0.012
±0.024
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33kHz 
33k H I 
33kHz 
33kHz 
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0 to » “  
Oto *K  

-25 to 
-25 to • «  
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-55lo

SOM872J
SOM872K
SOM872A
SOM872B
SOM872R
SOM872S

16SE
16SE
1SSE
16SE
16SE
16SE

L H
L H
L H
L H
L H
L H

±0.024
±0.012
±0.024
±0.012
±0.024
±0.012

SOkHz
50kHz
SOkHz
SOkHz
SOkHz
SOkHz

0to+70 
0 to +70 

-2510+85 
-25 to +85 
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SOIF
SOIF
SOIF
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SOIF
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L H
L H
L H
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±0.024 
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±0.024 
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SOkHz
SOkHz
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Oto • «  

—25 to • «  
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NOTE*: (1) LCC Evaluation Board Part Number PC882/8KH. PGA Evaluation Bo w l Ptn Number PCM2/863-2. (2) 16 sinol̂ ended 
pechege. witf\ accuracy ot 0.024% FSfl. Temp Range of 0" C to 70* C end ttwougiiput at 33kHz • SO M M 2JL 
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DRAWINGS ARE NOT TO SCALE PROTOTYPING ADAPTERS

DIP (.100’ Spacing)
40 Pin
. ear.
trr ALL TYPES 

(A, B, C, P)

H-o.r-H

300*
AB-40-600FEM-300MALE-M
AB-40-600FEM-300MALE-W

64 Pin

A .B .P
ONLY

9<xr
+ AB-64-600FEM-900MALE-M 
4* AB-64-600FEM-900MALE-W

64 Pin
I— 900*-4

3.2*

A, B, P 
ONLY

600*

AB-64-900FEM-600MALE-M 
AB-64-900FEM-600MALE-W

LCC

44 Pin
TYPE A 
TYPEB

AB-44-LCC3-A/B-M
AB-44-LCC3-A/B-W

44 Pin

AB-44-LCC3-C-N1
AB-44-LCC3-C-W

52 Pin
■ • •ft •

j r « i k
a ^ 19
1 1X0 f

1 • • • •

TYPE A 
TYPEB

yuuyjuyuuj-

AB-52-LCC4-A/B-M
AB-52-LCC4-A/B-W

52 Pin.
TYPE C

r  52
• PmUCC

tVliuW u°V

AB-52-LCC4-C-M
AB-52-LCC4-C-W

LCC

68 Pin

S i H BlI
yuL̂ iuuyuLyc'

AB-68-LCC2-A/B-N1
AB-68-LCC2-A/B-W

84 Pin
TYPE A

yuLyj-^uu^uLY

AB-84-LCC5-A-M
AB-84-LCC5-A-W

See page 9 for Fast Delivery. 
Prices from $14.00 to S290.00.

We ship this item overnight.
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DRAWINGS ARE NOT TO SCALE PROTOTYPING ADAPTERS

’ )

0>

PGA

52 Pin

•ooooooo • ooooooooo* oo * #00# 00 * *oo« 00 •  *oo« 00 •  *oo* 00 * *oo* 000000000• •ooooooo •
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See page 9 for Fast Delivery. 
Prices from S 14.00 to $290.00.

4- We ship this item overnight.
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