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Warranty 

All equipment designed and manufactured by Moseley Associates. Inc. is warranted against defects in 
workmanship and material that develop under normal use within a period of one (1) year, or (2) years for all MRC series 
equipment. from the date of original shipment. and is also warranted to meet any specincations represented in writing by 
Moseley Associates. Inc .. so long as the purchaser is not in default under his contract of purchase and subject to the 
following additional conditions and limitations: 

1. The sole responsibility of Moseley Associates, Inc. for any equipment not conforming to this Warranty 
shall be. at its option: 

A. to repair or replace such equipment or otherwise cause it to meet the represented specincations either at 
the purchaser's installation or upon the return thereof Lo.b. Goleta, California, as directed by Moseley 
Associates. Inc.; or 

B. to accept the return thereof f.o.b. Goleta, California, credit the purchaser's account for the unpaid 
portion, if any, of the purchase price, and refund to the purchaser. ~ithout interest, any portion of the 
purchase price theretofore paid; or 

C. to demonstrate that the equipment has no defect in workmanship or material and that it meets the 
represented specification. in which event all expenses reasonably incurred by Moseley Associates, Inc .. in so 
demonstrating. including but not limited to costs of travel to and from the purchaser's installation. and 
subsistence, shall be paid by purchaser to Moseley Associates, Inc. 

2. In case of any equipment thought to be defective, the purchaser shall promptly notify Moseley 
Associates, Inc., in writing, giving full particulars as to the defects. Upon receipt of such notice. Moseley Associates. Inc. 
will give instructions respecting the shipment of the equipment. or such other manner as it elects to service this Warranty as 
above provided. 

3. This Warranty extends only to the original purchaser and is not assignable or transferable. does not 
extend to any shipment which has been subjected to abuse. misuse. physical damage. alteration. operation under improper 
conditions or improper installation. use or maintenance. and does not extend to equipment or parts not manufactured by 
Moseley Associates. Inc . and such equipment and parts are subject to only adjustments as are available from the 
manufacturer thereof. 

4. No other warranties. express or implied. shall be applicable to any equipment sold by Moseley 
Associates. Inc. and no representative or other person is authorized by Moseley Associates. Inc. to assume for it any 
liability or obligation with respect to the condition or performance of any equipment sold by it. except as provided in this 
Warranty. This Warranty provides for the sole right and remedy of the purchaser and Moseley Associates, Inc. shall in no 
event have any liability for consequential damages or for loss. damage or expense directly or indirectly arising from the use 
of equipment purchased from Moseley Associates, Inc . 
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1. INTRODUCTION 

The Power-Fail Memory Option adds an extra measure of convenience and 
security to an MRC-l Microprocessor Remote Control System. 

In the standard MRC-l Remote Terminal, calibration factors, alarm 
tolerances, status attributes, and other IIprogrammin911 data entered by 
the user is stored in a static Random-Access Memory (RAM) with battery 
back-up. If for any reason battery power is removed when main power is 
also down, the contents of the RAM will be lost, and the system must 
therefore be set up again. 

Similarly, commands entered for the Automatic Logging Option (if 
installed) are also stored in RAM, and are therefore subject to loss 
if all power is removed. 

The Power-Fail Memory Option provides a non-volatile back-up copy of 
the contents of the Random-Access Memory, using advanced Electrically­
Alterable-Read-Only Memory (EAROM) Integrated Circuits. A copy is 
automatically made whenever any important parameter is changed. After 
any sort of power failure or reset, the contents of RAM are restored 
automatically from the EAROM. Operation of the MRC-l is in no way 
changed when the Power-Fail Memory Option is installed. 

When equipped with the Power-Fail Memory Option, an MRC-l Terminal may 
undergo service or maintenance operati ons and be comp1 etely removed 
from all power for an indefinite period of time (up to ten years) and 
be ready for operation immediately after power is reappl ied. The 
Power-Fail Memory Printed Circuit Board Module may itself be removed 
from the MRC-l chassis without loss of data. 
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2. SPECIFICATIONS 

The Power-Fail Memory Option is an option of the MRC-1 Microprocessor 
Remote Control System. The specifications 1 isted here are supple­
mental to those listed in the MRC-1 Control Tenninal and Remote 
Termi na 1 Ins tructi on r~anua 1 s . 

Components of Option 1 plug-in printed circuit module 
to be mounted in MRC-1 Control or 
Remote Tenninal (depending on data 
to be protected) 

Storage Technology High-speed Electrically-Alterable­
Read-Only Memory (EAROM) of r~etal­
Nitride-Oxide Semiconductor (MNOS) 
type 

Operating Temperature 0°C-50°C 

Read Cycles 2 X 1011 

Erase-Write Cycles 10 5 

Non-Volatile Storage 10 years 
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3. OPERATION 

The key elements of each Power-Fail Memory Printed Circuit Module are 
the four ER3400 Electrically-Alterable-Read-Only Memory (EAROM) in­
tegrated circuits. 

These MNOS (metal-nitride-oxide semiconductor) devices can retain data 
for up to ten years even when all power has been removed. 

Programming these integrated circuits involves three power supplies 
(-30V, -12V, and +5V) and a rather complex and time-consuming series 
of timing signals. Writing all necessary data may require from two to 
ten or more minutes. During the period when data is being written, 
the system will have a "cold start" (i.e., you must push "ACK" at the 
Remote Terminal, push "RETURN" at the logger, etc.) in the event of a 
power failure (unless a battery is connected to that MRC-1 Terminal). 

The manufacturer speci fi es that the ER3400 may experi ence a total of 
100,000 erase-write cycles during its lifetime. These limitations 
have determined two basic aspects of the design of the MRC-1 software: 

1. A five-minute delay ensures that when many different 
critical parameters are being changed at the same 
time, only one erase-write operation will be per­
formed. (Each change of a cri tical parameter resets 
the delay timer to five minutes). 

2. Due to the vulnerability of the system during the 
erase-write period, only local events can trigger a 
back-up process. For instance, changing a 1 imit from 
the Control Terminal will not trigger the back-up 
process on a Power-Fail Memory Option installed at a 
Remote Terminal. Therefore, the user may complete his 
setup procedure, wait for the back-up operation to be 
completed, and test the system by pulling the plug of 
the terminal where the option is installed, dis­
connecting the battery, and then plugging the unit in 
again. Since only setup-type operations trigger the 
back-up, the user then has complete assurance that 
recovery from power failure will be made properly. 

3.1 IF INSTALLED AT REMOTE TERMINAL 

The following operations at the Remote Terminal trigger the back-up 
operation: 

UPPER LIMIT (but not if changed from the Control Terminal) 

LOWER LIMIT (but not if changed from the Control Terminal) 
CALIBRATE - LINEAR 

CALIBRATE - POWER 
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CALIBRATE - INDIRECT 

MAP RAISE (but not RAISE) 

MAP LOWER (but not LOHER) 

MUTE ..r 
L 
LATCH 

INV 
Telemetry Failsafe Functions 

Back-up will commence five minutes after any of the operations 1 isted 
above are performed. Each operation resets the timer to five minutes. 
If you wish not to wait five minutes, but to commence the back-up 
operation immediately, pushing "SHFT" then "LAMPTEST" will set the 
timer to "0" and begin the erase-write cycle immediately. Allow at 
least ten minutes for the write operation to be completed. Do not 
push "RESET" during the erase-write cycle. 

If an Automatic Logging Option is installed at the Remote Terminal, 
the following actions will trigger the back-up operation after a delay 
of five minutes: 

Add, change, or de 1 ete type II (II Commands 
Add, change, or delete type "E" Commands 
Add, change, or delete type II W Commands 
Change type "p" Commands 

Each back-up operation covers both the main Remote Terminal and the 
Remote Terminal Automatic Logging Option at once. Pushing "SHFT" and 
then "LAMPTESrn therefore wi 11 begi n the erase-write cycl e for the 
entire Remote Terminal, including any options installed. 

After a power failure, limit checking will be enabled or disabled 
according to its status at the time of the erase-write cycle. (This is 
because limit checking is frequently turned on and off in normal 
operation, and if each change initiated a new back-up operation, the 
system would be "vulnerable" too often for reliable operation.) 

Therefore, when making changes in the parameters 1 isted above, you 
should be certain to set limit checking to its desired status after a 
power fail ure, and 1 eave it that way for the durati on of the peri od 
when the back-up data is being written. 
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3.2 IF INSTALLED AT CONTROL TERMINAL 

At the Control Terminal, the following operations initiate the back-up 
operation: 

Add, change, or delete password 
Enable or disable site 

These are in fact the only critical parameters which are stored in the 
Control Terminal Random-Access r~emory. Everything else is fetched 
from the Remote Terminal as needed. 

If the Control Terminal Automatic Logging Option has been installed, 
the following actions will trigger the erase-write cycle after a delay 
of five minutes: 

Add, change, or del ete type II C" commands 
Add, change, or delete type "E" commands 
Add, change, or delete type "W commands 
Change type IIp li commands 

Each back-up operation simultaneously covers both the standard Control 
Terminal and any options installed. There is no equivalent to pushing 
"SHFT" then "LAMPTEST" at the Control Terminal and therefore the 
five-minute delay period is mandatory. 

3.3 SOME NOTES ABOUT BATTERIES 

It is advisable to leave the Gel-Cell (R) battery connected to the 
MRC-1 terminals where the Power-Fail Memory Option is installed. This 
is for two reasons: 

1. As mentioned above, during the erase-write cycle, if 
there is a power failure, the system will suffer a "cold 
start" in the event of a power failure, unless a battery 
is connected. 

2. Certai n items by thei r nature cannot be protected by 
writing them into an EAROM. The correct time is 
required by the Logger Option to operate properly, and 
of course the Power-Fail Memory Option is of no help 
here. A crystal-controlled clock is provided as part of 
the Logger Board circuitry, and this runs from battery 
power. Similarly, the current page position of the 
logger is recorded in RAM but changes far too often for 
back-up to be possible. 

I n the event of a power fail u re where the ba ttery runs 
down, the time must be entered back into the system 
before 1 oggi ng can commence, and set-top-of-form func­
tion must be performed. However, all other commands will 
have been preserved. 
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3.4 FURTHER NOTES 

Push i ng the II RESET" button on the CPU boa rd has the same effect as 
removing and reapplying AC power to the unit: recovery from the 
Power-Fail Memory Board occurs. 

Any recovery accompl ished from a Power-Fail Memory Board will put any 
Automatic Logger Option installed in the same terminal into "Log 
Mode"; therefore logging will automatically resume after a recovery. 

It shoul d be understood that each Power-Fail Memory Opti on protects 
only "local" data, i.e., a Power-Fail Memory Board installed at a 
Remote Terminal will not protect Control Terminal data stored at the 
Control Terminal. 

During the erase-write cycle all functions of the terminal are in 
full operation and the back-up procedure is accompl ished as time 
penmits interspersed with the terminal functions. Therefore, the 
exact time required for a full erase-write cycle cannot be given 
precisely. The time required will vary from two to ten minutes. 
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4. INSTALLATION 

If the Power-Fail Memory Option was shipped at the same time as the 
MRC-1 Terminal where the option is to operate, the module will be 
pre-installed at the factory. Otherwise, the user must install the 
printed circuit module as follows: 

1. Upon removing the option from the shipping carton, 
inspect the printed circuit module carefully for damage 
that may have occurred in transit. 

2. Verify that the MRC-1 Terminal where the module is to be 
installed operates properly without the module in­
stalled. You should be familiar with the operation of 
the MRC-1 before attempting installation of the Power­
Fail Memory Option. 

3. 

CAUTION 

ALWAYS REMOVE POWER FROM THE TERMINAL WHENEVER 
THE PRINTED CIRCUIT MODULES ARE REMOVED OR 
REPLACED IN THE UNIT. FAILURE TO OBSERVE THIS 
CAUTION MAY CAUSE DAMAGE TO ONE OR MORE MODULES. 
REMOVING POWER INCLUDES DISCONNECTING THE BATTERY 
(IF PRESENT) ALSO. 

4. Install the Power-Fail Memory printed circuit module 
into the MRC-1 mother board as follows: 

Standard Control Terminal: Install the module in the 
fourth slot counting from the bottom, i.e., in the 
next-to-the-topmost slot. 

Control Terminal : Install 
at the opposite side 

NOTE: The module will function equally well when in­
stalled in any slot (except the slot reserved for the 
CPU board). However, it is strongly advised that the 
board be installed in the standard locations given 
above. Future opti ons and thei r i nstructi on manual s 
will assume that all boards have been installed in their 
standard locations. 

5. Apply power to the MRC-1 Terminal at which the Power­
Fail Memory Option has been installed. The terminal and 
all associated devices should display a "cold start" 
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condition (i .e., you must push "ACK" at the Remote Ter­
minal, push "RETURN" on the Logger, etc.). Operation of 
the terminals and their installed options should remain 
unchanged after the installation of the Power-Fail 
Memory Option. 
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I. PURPOSE 

POWER-FAIL MEMORY BOARD 

Schematic 9107187 
Component Layout 2002720 

P.C. Board 51C5887 

This board provides 2048 bytes of non-volatile storage on 
Electrically-Alterable-Read-Only-Memory (EAROM) along with the 
support circuitry necessary to read and write data. 

II. - TECHNICAL DESCRIPTION 

Data is read and written via a Motorola MC6821 Peripheral 
Interface Adapter (PIA). The A-side data register is used to 
transmit and receive the actual data, while the B-side data 
register contains timing, addressing, and control bits (which 
must be set by software in a correct sequence of operations to 
accomplish successful read and write operations.) 

The PIA will respond to a block of four addresses. Which 
addresses these are depend on the setti ngs of the four switches 
contained in S1. If all four switches are in the "OFF" posi­
tion, the gates of U17 all function as inverters and the CSI 
line of the PIA is set high when addresses 8100H, 8101H, 8102H, 
or 8103H appear on the address bus. (The MRC-l software assumes 
that all four switches are off and that this block of addresses 
has been selected.) 

The two least significant bits of the address bus are connected 
to the two Register Select 1 ines (RSl, RSO) of the PIA. The 
four possible bit patterns determine which of the four register 
addresses within the PIA have been selected. 

U16 and U20 (SN74LS244) provide three-state bus interfacing for 
the data lines. These gates are enabled as required whenever a 
read or write operation is performed to or from the PIA. 

This board is designed to write to sequential (rather than 
random) addresses on the EAROM chips. Therefore, the address 
counters U6, U7, and U8 (SN74LSI63) may be cleared (by setting 
PB3 high then low again) or advanced (by setting PB2 high then 
low again) from the PIA B-register. 
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Actual storage of data takes place in U1, U2, U3, and U4. These 
are ER3400 EAROM's. Three power supplies are required for read 
and write operations: +5V, -12V (provided by VR1) and -30V 
(provided by the block of circuitry shown at the upper right of 
the schematic). 

Since erase and write operations require -30V, this power supply 
is switched on and off by 1 ine CB2 from the PIA in order to 
prevent "gl itches" (which could write incorrect data onto the 
ER3400 chips when the board is powered up or down). 

When line CB2 is in its high state, the photo-transistor in 
opto-isolator US can conduct current, switching on Q1 and Q2, 
and thereby providing -30V to the EAROM's. 

The -30V supply is provided by op-amp U11. The output of U11 at 
pin 6 oscillates between +15V and -15V. This signal is coupled 
through Cl1, so the "_" side of Cl1 oscillates between -30V and 
-45V. This signal is rectified by CR2 and CR3 and filtered by 
C10, causing a value of approximately -37V to appear on the 
input of VR2. VR2 rna i nta ins a di fference of -15V between its 
output and ground terminals. Since the "ground" terminal is 
connected to the -15V power supply, -30V appears at the output 
of VR2. 

A read, write, or erase function on the ER3400 is perfonned as 
follows: 

1. Set up address on AO-A9 

2. Set up function on CO and C1 as follows: 

CO C1 
Read 0" a 
Write 1 0 
Erase 0 1 

3. Set *CE (chip enable) low if reading. Data will appear on 
00-03 after 900 nsec, and operation is over. 

4. If writing, apply data to 00-03. 

5. If writing or erasing, set *WE (write enable) low for at 
least 500 nsec, then set high again. 

6. Set *CE high. If writing~ hold high for 1-2 msec. If 
erasing, hold high for 10-20 msec. 

7. If writing or erasing, conclude by reading back the data 
just written. , 
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Of course, all of the above operations are perfonned auto­
matically by the software of the unit where the board is in­
stall ed. 

III. TROUBLESHOOTING 

CAUTION 

ALWAYS REMOVE POWER FROM THE TERMI NAL WHENEVER 
PRINTED CIRCUIT MODULES ARE REMOVED OR REPLACED 
IN THE UNIT. FAILURE TO REMOVE POWER MAY CAUSE 
DAMAGE TO ONE OR MORE MODULES. REMOVING POWER 
INCLUDES REMOVING BATTERY POWER. 

1. If entire tenninal where the board is installed fail s to 
run, remove the Power-Fail Memory Board and verify that the 
tenninal runs without the board installed. If the tenninal 
still does not run, it can be assumed that the Power-Fail 
Memory Option is not to blame. 

2. Verify that the -12V appears on pin 2 of Ul, U2, U3, and U4. 

3. Verify that +5V appears on pi n 22 of Ul, U2, U3, and U4. 

4. Verify that -30V appears at the emitter of Q2 and does not 
appear at the collector of Q2 (unless you are in an erase­
write cycl e - pushi ng RESET wi 11 tenni nate the erase-write 
cycle if this is the case). If -30V does appear at the 
collector, suspect U5, Ql and Q2. 

5. For the MRC-l, verify that all four switches ;n SI are 
"off". 

6. If the entire tenninal does not run with the Power-Fail 
Memory Board installed, check the three power supply LED's 
on the CPU board. If any of them are not 1 it, suspect VRI 
or the -30V power supply section. If the +5V LED ;s out, 
remove integrated circuits one at a time from the Power-Fail 
Memory Board until the problem disappears. Suspect the last 
integrated circuit removed. 

7. If the tenninal consistently experiences "cold starts" when 
it shouldn't, force an erase-write cycle to take place by 
changing a critical parameter. Observe the voltage at the 
collector of Q2. After the five-minute wait period, -30V 
shoul d be observed for two to ten mi nutes, as the back-up 
takes pl ace. Test the back-up by unpl uggi ng and reappl yi n9 
power to the tenninal (with battery disconnected). If the 
system seems to be okay, reread the "Operati on" chapter of 
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this manual. It is possible that the system was in a "vul­
nerable" period and then experienced a power failure or 
reset without the awareness of the operator. Although 
back-ups rarely take place after the system is set up, the 
operator should be aware of which actions will initiate the 
erase-write cycle. 

8. If in step 6, -30V is never observed during the erase-write 
cycle, look at pin 19 of U15 to see if it goes to its "high" 
state during the period when -30V is expected. If so, 
suspect U5, Q1, and Q2. If it remains low after the five­
minute wait, check pin 24 of U15. It should be high 
periodically during the erase-write cycle (after the five­
minute wait). If not, suspect U12, U13, U17, and U18. If 
so, suspect U9, U13, U15, U16, and U20. 

9. If the cold start condition persists after the test in step 
6, swap U1 and U3 with U2 and U4. If a change in behavior 
is observed, the problem probably 1 i es in one or the other 
of the two pairs of chips. 

10. If swapping the EAROM integrated circuits results in no 
change in behavior, observe the address counters U6, U7, and 
U8 during the erase-write cycle (after the five-minute 
wa it) . You shoul d observe the address advanci ng as the 
write operation progresses. If this is observed to work 
correctly, suspect the remaining chips, U9, U10, U13, U14, 
and U19. 
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