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A12 to Al4

ABOO~- to

ABLO-

AL-

AJI-AJ2

ASl12 to
AS14

BS12 to
BS14

cEX

CLK-

CLKP-

CLKT

CR64

CsD2

DBO00- to
DB17-

DIo- to
o7

DIs2-
DISL~,
DISU-, -~
DISF-

DOO to
DO17

DOs
DOSL-,
DosU-,
DOSF
EBA-

N4 to
EN64

ENABLE
HIGH

ENABLE
LOow

ENBL-

ENLO

ERRLB,
ERRUB

ERROR

EXEC-

THESE ARE THE SELECTED ADDRESS LINES FROM THE STANDARD MEMORY
PATCH THAT WILL BE USED AFTER PASSING THROUGH A LOUT OF LOCIC
TO §*' LECT ONE ROW IN THE RAM ARRAY.

ADD. ESS BUSS BITS,

AUTOLOAD SIGNAL, RECEIVES AND DRIVES THIS LINE DN THE EVENT OF
LOST POWER WHEN USING BATTERY BACKUP,

ADDRESS JUGGLER SIGNALS. THESE SIGNALS CHANGE THE MEMORY SIZE

TEMPORARILY DURING THE ADDRESS ALLOCATION SEQUENCE WHEN IT
IS INTERLEAVED AND/OR BANKED AS A PRIMARY OR ALTERNATE.

SWITCHED ADDRESS LINES. THESE SIGNALS CAN BE ETTELR NORMAL
SIGNALS FROM THE COMPUTER ADDRESS BUSS OR BANKING SELECT
LINES FOR INTERNAL BANKING.

BANK SELECT LINES. THESE ARE EXTERNALLY CONTROLLED SIGNALS
THAT WILL SELECT A ROW IN THE RAM ARRAY WHEN USING INTERNAL
BANKING.

CHIP ENABLE SIGNALS, THIS IS A JIGH VOLTAGE (+12 VDC) SIGNAL USED
TO SELECT AND START A ROW OF'RAMS IN THE ARRAY.

A 1 MHZ FREE RUNKING SIGNAL GENERATED BY THE PROCESSOR.
THE BUFFERED PROCESSOR CLOCK USED IN THE MEMORY ALLOCATION
SEQUENCE,

MEMORY TIMING CLOCK. THIS IS A GATED OSCILLATOR OUTPUT WHICH
DRIVES THE SHIFT REGISTER THAT GENERATES ALL INTERNAL MEMORY
TIMING. .

CARRY 64. AN ENABLING SIGNAL USED TO INDICATE PRESENT MEMORY
SIZE IS 64K.

A SWITCHED SIGNAL INDICATING THE POSITION IS FOR ONE OF THE LSI
SPECIAL CONFIGURATIONS.

CHIP SELECT X. THESE ARE LOW TRUE SIGNALS THAT SELECT A
PARTICULAR ROW IN THE RAM ARRAY.

DATA BUSS BITS.
MEMORY INTERNAL DATA BUSS BITS. THE INTERNAL BUSS WHERE DATA

INPUT FROM THE COMPUTER COMES TO AND WHERE DATA READ
FROM THE MEMORY DEVICES WILL COME BEFORE GOING TO THE

DATA BUSS. i

DISABLE NOT. A SPECIAL DISABLE FOR CSD THAT STOPS THE MEMORY
FROM RESPONDING TO ADDRESS SPACE 16X TO 24K,

DISABLE TWO NOT. A SWITCHED VERSION OF DIS-.

DATA INPUT STROBES. ENABLES THE DATA BUSS RECEIVERS FOR
WRITE OPERATIONS.

DATA OUTPUT FROM 4K RAM DEVICES.
DATA OUTPUT STROBE. THE STROBE USED TO ENABLE TIIE GATES

THAT CONTROL THE OUTPUT DATA DRIVERS,

THESE STROBES ENABLE THE OUTPUT DATA DRIVERS DURING A READ
CYCLE. .

EXTRA BIT OF ADDRESS. AN EXTENDED ADDRESS BIT TO ALLOW
ADDRESSING OF 64K WORDS OF MEMORY,

MEMORY SIZE ENABLES. THESE SIGNALS SELECT THE SIZE OF
MEMORY THAT IS PRESENT ON THE MEMORY CARD, SELECTION IS ON
THE STANDARD PATCH AREA ON THE MEMORY,

A MEMORY ENABLE SIGNAL USED TO ENABLE PRIMARY MEMORY
MODULES [s ENXTERNALLY BANKED CONFIGURATIONS.

A MEMORY ENAELE SIGNAL USED TO ENABLE ALTERNATE MEMORY

MODULES IN EXTERNALLY BANKED CONFIGURATIONS, -

A DISABLE SIGNAL TO: 1) DISABLE PRIMARY MEMORY MODULES IN
EXTERNALLY BANKED CONFIGURATIONS OR 2) DISABLE A SECTION
OF MEMORY FROM RESPONDING IN CSD SPECIAL BANKED CONFIGURATIONS.

A SWITCHED ENABLE LOW SIGNAL,

THESE ARE BYTE ERROR SIGNALS ACTIVATED ON PARITY KEAD
ERRORS.

THIS IS A LATCHED PARITY ERROR SIGNAL FROM EITHER ERRLDB OR
ERRUB.

SELECT COMMAND, TIHIS SIGNAL IS NORMALLY DRIVEN DURING ALL
SELECT OR SELECT AND PRESENT INSTRUCTIONS, BLT IS USED BY
THE MEMORY TO ALLOW PARITY TO BE GENLRATED BY THE MEMORY
DRIVING ONTO THE BUSS PARITY DATA BITS DURING A READ MEMORY
CYCLE. .

FXT BAT
LXT RES

EXT Pall

FCLK
FULL

HOLD-

IL1-

INHIEIT

INTER-

I1rD-
1PUP
IUR-

JIwW

L1C to
L1

LBYTE

LMAS12
to
1.MAS14

LOAD

MAXX-,
MAXXL-,
MAXXU-

MACK-~

MACKI-
MACKINH-

MANDM-

MAS13,
MAS14

MB-

MBOT

MDIS-

- WWENONICS  LEFNITICHS

EXTERNAL BATTERY CONNECTION, SNAP TERMNALS ARE PROVIDED FOR
INCREASING BATTERY EACKUP TIME,

EM "ERNAL CEARGING RESISTOR. SNAP TPIR?.h’I-AI.E ARE PROVID:D TO
AL 7 A POWER RESISTOR TO ALLOW CHARGING OF THE EXTLRNA L dATTERY

THiS 1S TI!E LATCHED EXEC SIGNAL USED BY THE PARITY CIRCUITS TO
ALLOW PARITY TO BE GENERATED AND CHECKLED EXTERNALLY BY
A MEMORY DRIVING DEVICE,

FORCE CLOCK. THIS IS A CAPABEE TEST POINT TO FORCE THE TIMING
SHIFT RECISTER TO SHIFT INTO NEW STATES.

THIS SIGNAL INDICATES A LOWER BOUNDARY HAS BEEN RECEIVED
VIA THE MBIN LINE, -

THIS SIGNAL HOLDS THE ENCODED RAM ARRAY SELECT LINES AS
WELL AS AB15-, SLB~, RD- and EXEC- AT T1 ARD UNTIL MACK GOES
AWAY, .

INTERRUPT ADDRESS REQUEST. PROCESSOR GERERATED SIGNAL TO .
ALLOW INTERRUPTING DEVICES TO PLACE INTZRRUPT ADDRESS
ON THE BUSS,

THIS IS A HIGH LEVEL INTERRUPT HAVING PRIORITY THIRD TO ONLY
POWER FAIL INTERRUPTS AND CONSOLE INTERRUPTS.

THIS SIGNAL INHIBITS DOS WHEN DATA IN THE RAM IS NOT VALID. '

INTERLEAVED, THIS SIGNAL SELECTS INTERLEAVED MEMORY
OPERATION,

THIS IS A SIGNAL USED FOR IPD SPECIAL BANKING CONFIGURATIONS.
A PULL-UP RESISTOR TO THE INTERNAL +5 VOLT BUSS.
s

TICS IS THE INTERRUPT REQUEST LINE WHICH IS I’SED DURING THE
ADDRESS ALLOCATION PROCESS TO SIGNAL THE PROCESSOR HOW
MUCH MEMORY IS PRESENT.

THIS IS A CONNECTING SIGNAL WHOSE NAME DOES NOT DESCRIBE ITS
FUNCTION, BUT THINKING OF CLEVER MNEMONICS ALL THE TIME

IS IMPOSSIBLE. IT JUST GOES TO ALLOW MACKINH OR NOT WITH THE
APPROPRIATE CONDITIONS.

LOWER LIMIT LINES, THESE ARE THE MEMORY LOWER LIMIT LINES
RECEIVED BY MBIN.

THIS SIGNAL IS TRUE ON ALL MEMORY OPERATIONS TO CONTROL
LOWER BYTE DATA EXCEPT WHEN SELECTING THE UPPER BYTE IN
BYTE MODE,

LATCHED MEMORY ADDRESS SELECT, THESE ARE TIE ENCODED
ADDRESS LINES WHICH WIL SELECT, WHEN DECODED, ONE OF THE RAM

° ARRAY ROWS.

-
THIS IS A SIGNAL WHICH LOADS THE PRESENT MEMORY UPPER LINIT
PLUS ONE INTO A SHIFT REGISTER TO SHIFT TO THE NEXT MEMORY
AND TO THE PROCESSOR VIA THE MBOT AND IUR LINES RESPECTFULLY,

LEAST SIGNIFICANT BIT. FOR NORMAL MEMORY OPERATION THE
LSB IS AB00 BUT WHEN INTERLEAVED ABO0O IS AN ODD/EVEN CONTROL
BIT AND LSB IS DRIVEN BY MRE OR THE MOST SIGRIFICANT ADDRESS BIT.

THIS IS THE NEW SERIES DESIGNATION FOR THE PI PRODUCT.

THESE ARE THE BUFFERED RAM ARRAY ADDRESS DRIVERS. THE
UPPER AND LOWER DESIGNATION REFER TQO EACH 16K WORD HALF
OF THE ARRAY.

MEMORY ACKNOWLEDGE. SIGNAL TO TIIE PRCCESSOR THAT INDICATES
DATA IS AVAILABLE (READ CYCLE) OR DATA HAS BEEN REGISTERED
(WRITE CYCLE).

THIS IS THE MEMORYS OWN ACKNOWLEDGE SIGNAL USED INTERNALLY
WIHICH IS THEN BUFFERED TO FORM MACK-.

MACK INHIBIT. Ti{lS SIGNAL DISABLES MACK IN THE EVENT OF A PARITY
ERROR WHEN THE INTERNAL CHECKING IS DONE BY THE MEMORY.

A FORMING OF MDIS AND MACKI~ SIGNALS USED Tu DISABLE THE
MEMORY FROM RESPONDING DULRLYG POWER FAIL CONDITIONS OR TO NEW
MEAMORY CYCLLS UNTIL THE PRESIOUS CVCLE IS CLEARED. ITS

ALSO A POPULAR CAKDY FOR KIDS,

MUL" IPLEXED ACDRESS SELECT. THESE SIGNALS ARE USED FOR
INTE INALLY BANKED CONFIGURATIONS WHICH HAVE SPECIAL
APPLICATIONS, L. E,, Csh, 1Ii°D,

MEMORY BUSY. THIS SICGNAL INDICATES A MEMORY HAS BEGUN A
MEMORY CYCLE AND CANNOT BL DISTURBED UNTIL IT'S FINISKED,

MEMORY BOLADARY IN, ‘THE MEMORY MODULES LOWER LIMIT IS
SEND IN ON THIS LLINE FROM LITHHER A PROCESSOR OR LOWER ADDRESS
MEMORY MODULE,

MEVORY BOUNDARY OUT, TUIS SIGNAL IS THE NEXT MEMORY
MODULES LOWER [ 1ML WHICH 'S FCRMeD FROM THE PRESENT
MODULES UPPER LIMIT PLUS ( .

M ORY DISABLE., A FROX ‘Ot CENERATED SIGNAL USED WHEN
SYSTEM POWER IS INTHURUITTED TO PREVENT SPURIOUS MEMORY
CYCLES,

MOUTH4L

MRI15-

MRE

MST-
2MSTB-

NAl2 to
NALS

ODD-
PDISL-,
PLISU-,
PDISF-
PLSE-
PRD-
PLP,
PLP1
PWSTD-

RD-

RDPAR

RDR

READ
RLF-,
REF1-
REFC-

REF
REQ-

RFA00 to
RFA0S
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MEMORY LOWLR BYTE, Tius s IHr RECISTERUD SLB SIGNAL WHEN
TRUE IN BYTE MODE WILL 5 ¢ 2071 THE LOWER BYTE OF DATAL

TIOS SIGNAL INDICATES THA I A S EMORY MODULE UPPER LIMII P'LLS
ONE IS 64K AND BECOQ .8 [ 4 1! ST SIGNIFICANT BIT FOR THE MBOT

DATA STREAM.

TIGS IS THE REGISTERED AT:15 SIGNAL WIICH SELECTS BYTE MODE
OPERATION,

THIS SIGNAL IS THE MOST SIGHIFICANT BIT OF THAT WILL ADDRESS
A MEMORY MODULE. M

MEMORY START. THIS IS THE <0 SIGNAL FOR THE MEMORY BOARDS.
THIS IS A TTL BUFFERED MST~ 2IGNAL,

NORMALIZED ADDRESS BITS. 7#LSE BITS ARE FORMED FROM A
SUBTRACTION OF THE MEMORY LOWEE LIMIT FROM THE ADDRESS
BUSS VALUE. THEY ARE USED ¥UR UPPER LIMIT COMPARISON AND

NA12 TO NA14 WILL BE DECODLS TO SELECT A ROW IN THE RAM ARRAY.
THIS SIGNAL SELECTS AN ODD ADDRESS MODULE WHEN INTERLEAVED.

PARITY DATA INPUT STROBES, THESE ARE THE SAME AS THE DISX
SIGNAL EXCEPT WHEN EXTERS AL PARITY BITS ARE TO BE READ THEY

ENABLE THE PARITY BIT RECFIVERS.,

THIS IS A PROCESSOR OPERATE) SIGNAL WHICH IS USED AS THE CONTROL
FOR I/O INSTRUCTIONS. . .

POWER DOWN. THIS SIGNAL ITHIHCATES THAT POWER IS DOWN IN A
SYSTEM AND THAT THE MEMOIY IS TO BE DISABLED FROM OPERATING.

THESE ARE LEVEL SIGNALS PULLED UP TO +5 VOLTS WITH RESISTORS.

PARITY WRITE STROBE, THIS SISNAL IS USED TO WRITE INTERNAL
PARITY. IT IS TIMED TO WAIT #OR INTERNAL PROPAGATIGN DELAYS
AND THEN ALLOW SETTING OF¥ THE DATA LATCHES (DI16 or DI17).

READ/WRITE LINE. LOW TRUE §’ROCESSOR OR DMA CONTROLLER
DRIVER LINE LOW TRUE FOR K£AD OPERATION.

READ PARITY. THIS SIGNAL ST#OBES THE EXCLUSIVE OR GATE FOR A
PARITY ERROR. IF THE OUT®UT IS HIGH A PARITY ERROR (LOW
TRUE) WILL OCCUR.

RESET DATA REGISTER. TI{S £IGNAL PRESETS THE DATA REGISTERS ™
HIGH AT THE BEGINNING OF A M$MORY CYCLE AND AT THE END OF
A MEMORY CYCLE.

THE REGISTERED AND BUFFERED RD-LINE,

REFRESH. THESE LINES INDICATE A REFRESH CYCLE IS IN PROGRESS
WIEN THEY ARE LOW.

REFRESH CLOCK. THIS SIGNAL ©CCURS APPROXIMATELY EVERY 25
uSECONDS TO SIGNAL A REFREZH CYCLE IS DUE.

REFRESH REQUIRED, THIS S1G%4L BECOMES LOW TRUE WHEN THE
MEMORY IS NOT BUSY AND A k¥ 3 RESH CLOCK OCCURS. IT THEN
FORCES SIGNAL REF- TO BECUME TRUE AND HENCE A REFRESH CYCLE,

REFRESH ADDRESS. THESE SIGHALS COME FROM THE REFRESH COUNTER
TO SUPPLY THE ROW ADDRESS ¥R THE 4K RAM ICS DURING REFRESH
OPERATIONS.

MASTER RESET. THIS IS A COU#U'TER GENERATED SIGNAL USED TO
RESET THE PARITY ERROR LA7" 1.

SOURPOWER, THIS SIGNAL INTHCATLS THE +5 INT VOLTAGE HAS
DROPPED BELOW 4.7 VOLTS I:ICATING THE BATTERY CAN NO LONGER
SUPPLY ENOUGH POWER FOR 7 #E BATTERY BACKUP UNIT.

THE STOP SIGNAL INDICATES % /AT TIMING PHASES T5 AND T4- HAVE
ARRIVED WHICH IS AN END nF ©3CLE. .

THIS SIGNAL READS DATA FR//L! THE RAMS BY ENABLING THE GATE
FEEDING THE DATA LATCH.

INTERNAL MEMORY TIMING S WAL, THESE SIGNALS ARE DECODED TO
SET UP ALL MEMORY TIMIN(,

TIME END OF CYCLE. THIG &#.NAL RESETS THE 6 BIT SHIFT REGISTER
USED IN GENERATING THE 3 LAURY TIMING AT THE END OF A
MEMORY CYCLE,

UPPER LIMIT. THESE SIGNA{A RESULT FROM ADDING THE‘MEMORY
SIZE TO THE MEMORY MODULLY LOWER LIMIT.

WRITE ENABLE LOWER AND * #FLIR DYTES, THLSE ARE THE READ/
WRITE LINES TO THE MLM#1 DLVICES,

THIS IS THE REGISTERED-fN %/ #TED LD+ LINE WHEN HIGH INDICATES
A WRITE CYCLE IS TO (G LR,

+12 INT

-SVINT

2L

ENTeRLEAVED
EN ADDRESS,

TIOS IS A SICNAL TO LIACIIVATE TIHE MEMORY WHEN
SO IT WILL ONLY LESPOND 1O THE PROPER ODD CR

THE INTERNAL +5 VOI'T L.I:E SFPARATE FROM THE NDRMAL +5 LINF,
NTTH BATTERY BACKI 1 SYSTEMIT IS GENEKATED EROIT A 465 VDC
BATTERY AND REGULATEIG CIKCUITS.

THIS 1S THE RAM PCGWER BUSS WHICH IS GENEIATED BY THE D.C. TO
D,C. CONVERTER AND REGULATORS ON BATTERY BACKEDUP BOARDS.

THIS 1S A HAM SUPPLY VOLTAGE THAT IS GEKERATED BY THE D.C. TO
D.C. CONVERTER OR FROM THE -12VDC POWER SOURCE.

GREATER THAN OR EQUAL TO THE LCAVER LIMITS. THIS SIGNAL
BECOMES TRUE WHEN THE ADDRESS ON THE BUSS IS GREATER THAN OR
EQUAL TO THE MEMORY MODULE LOWER LIMVIT.

LESS THAN UPPER LIMIT, WHEN THE ADDRESS ON THE BUSS 1S LESS
THAN THE MEMORY UPPER LIMIT THIS SIGNAI, BECOMES TRUE.
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