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Most of the CAM.AC power supplies at Fermilab do not orovide 

adequate monitoring of the output voltaqes. To correct this 

situation, a CAMAC module has been desiqned which accuratelv 

monitors the +6 and +24 power supply voltaqes in the CAMAC 

crate. The module provides a daisv cha'in ala.rm sicrnal and 

status lights which indicate when anv of the oower suonlv voltages 

are outside a·pre-established voltage ranqe, normallv +1%. 

Hence, insipient CAMAC power supply failure or overloadinq can 

be discovered and corrected before a significant amount of data 

is affected. The module also provide·s convenient fr,ont oanel 

test points to directlv monitor the CAMAC datawav D.C. oower 

buses with a digital voltmeter. The CAMAC power supply monitor 

module is currently available from PREP. 

GENERAL OPERATION 

The singLe-wiatn CA.MAC monitor moduLe obtains its power from 

the crate which it is monitoring. A general unders~anding of 

how the monitor module operates can be obtained from Figure 1. 

The input +24 and +6 voltag.e sources are used to generate a +SV 

nominal power source and a +2.SV nominal reference for· use in 
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the module's monitor and internal test circuits. Similarly, 

the input -24 and -6 volt sources are used to develop a -SV 

power source and a -2.5 volt reference. The voltaae conditioner 

circuits shown in Figure 1 operate in such a manner that the 

±_5 and +_2. 5 voltages are available even if one of the positive 

input sources and one of the negative input sources fail com

pletely. One monitor circuit is used to watch each of the four 

input source voltages. Each of the monitor circuits is essential. 

identical. A typical monitor circuit has an input divider-circui 

which has a O~OOOV output when the source voltaqe is exactly 

equal to its nominal value. If the source voltage changes by 

+1%, the divider output changes by +17.6mV correspondinqly. A 

non-inverting amplifier, with a gain of 140 increases the divider 

output swing to +2.SV for a source change of· +1%. A window 

comparator, with a threshold of +2.5V produces a T2L compatible 

low output signal whenever the source voltage exceeds +1% of 

its nominal value. A low comparator output drives a one-second 

re-triggerable one-shot which causes a status LED to light, 

indicating that the corresponding source voltage is "out-of

tolerance". The one-shot circuit is connected in such a way that 

the LED remains on one second longer than the. source voltage is 

out-of-tolerance. The output of the comparator is ANDed with 

the other three monitor circuit outputs to produce an open-

collector output signal that indicates one of the crate voltages 

is "out-of-tolerance". The open collector output is for use as 

part of a daisy-chain alarm system. In addition to the four 

source monitors, there is a "power-off monitor", which insures 

that the open collector alarm signal is always correct, even 
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when the CAMAC crate is off. Typical operating ranqes for the 

monitor circuits are given in the next section. 

The CAMAC monitor module has an internal test circuit which 

allows all of the monitor circuits to be checked simultaneouslv. 

By means of a front panel switch, a plus and minus 1.2% error 

signal can be applied to all of the monitor circuits. Under 

these conditions, all of the status LED's should be "ON" indicat

ing tnat a simiiar change in the source voltaaes would cause 

the monitor module to indicate an "out-of-tolerance" CAMAC 

power supply. (A 1.2% test siqnal is used to insure that thP-

test circuit is useful over a wide range of operating conditions). 

As an additional diagnostic aid, the +24 and +6 volt source 

voltages are brought to monitor points on the front panel through 

lKn isolating resistors. 

CIRCUIT· PERFORMANCE" AND' FEATURES 

In order for the monitor modules to operate without frequent 

adjustments, the reference voltages, monitor divider ratios and 

amplifiers, shown in Figure 2, must have adequate long term 

stability and low temperature coefficients. When all the critical 

components are considered, the worst condition change or error 

in the divider output signal for a l0°c change in temperature is 

4.13%. Under these conditions, the monitor module would indicate 

a fault if a power supply output was at 1.00+.04% of its normal 

value. 

Another factor to consider in the performance of the module 

is the power supply voltage ranges over which the LED and alarm 

output status are valid. Table I lists these ranges. 



CONDITION 

I 

II 

III 

POWER 
SUPPLIES 

Any or all 
+24, +6, 
-6, -24 

Both -24 
and -6 or 
both +24 
and +6 

All 
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RANGE LED 
STATUS-

+20% of Correct 
nominal 

Greater Unreliable 
than +20% 
of nominal 

OV Incorrect 

Table I - Alarm and Status Conditions 

ALARM 
STATUS 

Correct 

Correct 

Correct 

To summaxize the CAMAC monitor module, some important 

features and characteristics of the module are given below: 

FEATURES* 

1. Single-width CAMAC module construction. 

2. Front panel power supply test points. 

3. Front Panel LED status liahts to indicate which power sup-

plies are out-of-tolerance. 

4. Front panel test switch to check performance of module. 

5. Front panel LEMO connector with open collector alarm siq

nal suitable for daisy chain operation. 

CHARACTERISTICS 

1. Power supply alarm trip settings +l.0%V nom 

2. Power supply alarm trip setting tempco 4130 ppm/°C 

3. Test circuit setting +l.2%V nom 

4. Power supply requirements +24, +6 160ma max 
-24, -6 63ma max 

5. Open collector alarm output voltage 30V max 
current lSOma max 

6. Frequency response (Linear portion 
of circuit} -3DB at 6KC 

*See Fiqure 3 

max 

typ. 
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8. 

-5-

Open collector alarm output response 
to +2%V nom change about V nom 

Operating ambient temperature range 

REFERENCES 

25µsec typ. 

o - ss 0c 

1. Memo to Q. Kerns from R. Shafer; Subject: "Project 

Request - CAM.AC Power Monitor Modulen., December 23, 1975. 

2. "CAMAC Power Supply Monitor Modulen - Research Services 

Internal Report, R. Yarema, May 1976. 

FIGURES 

1. Research Services CAM.AC Power Supply Alarm Module. 

Block Diagram Drawing Number 0810.700-ED-46398, Rev. A. 

2. R.S.C.P.S.A.M. Schematic Drawing Number 0810.30-ED-46369, 

Rev. A. 

3. R.S.C.P.S.A.M. Assembly Drawing Number 0810.700-MD-46394. 
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