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DESCRIPTION

The 4012 DataBoard module

contains:

1: Real Time Clock
battery backup.

2: Separate Interval clock for
program interval timing.

3: 7 status switches for
program use.

(RTC) with

Interval clock:

Interval timing is by regular
interrupts or by clock status
readings. The on-board crystal
oscillator is set by Jumpers

to give a clock tic each 1 ms,
10 ms or 100 ms. At each tic
the interval status (bit O in
the STAT command) is comple-
mented. If interrupt is enabled
on the 4012, the program must
reset the interval clock status
after each interrupt, using the
C2 command, as interrupt is
generated by a low level on the
clock status bit.

The interval clock is required
when using the 035-8 operating
system, with interrupt wired to
level O (I/0-slot pin 5A to

pin 13B on control card slot).
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BESKRIVNING

DataBoard modulen 4012 inne-

hédller:

1: Realtidsklocka (RTC) med
batteribackup.

2: Separat intervallklocka for
intervall-tidtagning.

3: 7 statusomkopplare for
anvidndning frédn progranm.

Intervallklockan:

Intervallklockan kan antingen
ge regelbundna interrupt eller
ldsas av som klockstatus.
Kristalloscillatorn p& kortet
s&tts av byglingar att ge

en signal varje 1 ms, 10 ms
eller 100 ms. Vid signal byts
nivd pd intervallstatus (Bit O
i STAT). Om interrupt ir p&-
kopplat pd& 4012, méste program-
et &terstdlla status med C2-
kommandot efter varje interrupt,
eftersom interrupt genereras vid

l3g nivd8 pé& intervallstatusbiten.

Intervallklockan kxriévs for 0S-8
med interruptnivd O virad till
4012 (I/0-stift 5A till stif
13B p& styrkortet).
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7 Status Jumpers:

The Jjumpers in the card position
2F are read by the STAT command,
and are for optional use. The
jumper no.1 is used by sone
system program as the Bootstrap
loader and the disc selfstart
program. The other Jjumpers can
be used to set the year, which-
is not available in the Real
Time Clock chip. The jumpers
have the status "0 when closed.
Real Time Clock:

The 4012 includes the

MM58174 RTC circuit with
battery back-up and is normally
in a access-protected mode,
opened for reading or writing
only during 0.5 ms after an OUT
-instruction to the RTC chip.

The battery backup circuit in-

cludes +5V power fail detection
with hardware protect at

power failure.

In addition a manual switch is

avaliable to give full hardware
protection.

Open: (Down, towards LED).
Hardware protected.
Closed: Can be write and read

enabled by program.

The Real Time Clock chip has 16
read/write registers for control
and timing data from 1/10 of a
second up to months, weekday
number and a leap year counter.
The time is written and read one
BCD digit per register.

The battery backup lasts for
at least 3 months back-up.

NOTE! Open jumper S4 if the
4012 shall bpe in storage to
disconnect the batteries. The
battery should during storage
be recharged regularly 2 or 3
times/year to keep the
batteries in good condition.
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7 Status Byglingar:

Byglingarna i kortposition 2F
ldses av STAT kommandot och

ar for valfri anvdndning. Byg-
ling 1 anvdnds fér vissa
systemprogram som Bootstrap
och sjadlvstartprogrammet.
Ovriga byglingar kan anviandas
for lagring av &rtal,vilket e
explicit finns i Real-Tids-
klockan. Bygel sluten ger
status "0".

Realtidsklockan:

Klock-kretsen MM58174 anvidnds

p& 4012 och &r normalt i access-
skyddad mod. Kretsen Oppnas for
ldsning eller skrivning enbart
under 0.5 ms efter en OUT-
instruktion till RTC-kretsen.

Kretsen har batteri-backup med
automatiskt skydd vid
spdnningsavbrott p& +5V -
spénningen.

Dessutom finns en manuell om-
kopplare for ovillkorligt
skydd.

Oppen: (Ner, mot Lysdioden).
Skrivskydd.

Sluten: Kretsen kan Oppnas for

skrivning och ldsning med

en programinstruktion.

Realtidsklock-kretsen har 16

lés/skriv register foér styr-
1ing och tids-data fré&n 1/10
sekund upp till mé&nadsnunmer
och veckodag, samt skottdrs-
rdknare. Tiden skrivs och lises
en BCD siffra i taget.

Batterierna rédcker i minst
tre mé&nader.

0BS! Oppna bygling S4 nidr
4012 ligger i lager for att
koppla ur batterierna.
Batterierna bor under
lagringstiden laddas regel-
bundet 2 eller 3 glnger/ar
for att hédllas i kondition.



TECHNICAL DATA

Power supply
Spédnningsmatning

Bus connection
Bussanslutning

Bus connector
Buskontakt

Size
Storlek

Bus pin numbering
Stiftsnumrering

Interval clock
Intervallklocka

Status Jjumpers
Statusbyglingar

Real Time Clock
Realtidsklocka

Battery backup
Batteri backup

Batteries
Batterier

€
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TEXKNISKA DATA

+5V +-5% mA

On the I/0 side of the DataBoard bus.
with Card address O.

P& I/0 sidan av DataBoard bussen,
med kortadressen O.

B 64 pin Euroconnector plug DIN 41612.
Typ B 64 stifts Eurokontakt,hona,DIN 41612

Standard Eurocard 100 ¥ 160 nmm.

Standard. See system manual.

1 ms, 10 ms or 100 ms jumper selectable
Interrupt available. On-board crystal.

1 ms, 10 ms eller 100 ms v&ljs med
byglingar. Interrupt finns. Kristall
p& kortet.

7 jumpers can be read as status bits.
7 byglingar kan ldsas som statusbitar.

Circuit MNM58174 (Nat. Semicond.)

Time: 1/10 second -- months, weekdays.
Leap year control for correct timing also
for the 28/29 of february.

Krets: M158174 (Nat. Semicond.)

Tid: 1/10 sekund -- mdnader, veckodags-
siffra. Skottédrsrdknare for korrekt
datum dven fdr 28/29 februari.

Battery backup for the Real Time Clock.
Including automatic access protection
at power failure.

Switch for hardware protect.

Batteri backup for Realtidsklockan, med
automatiskt access-skydd vid spdnningsfall.
Omkopplare for manuellt skydd.

Three batteries, VARTA 100 RS, each
1.2 V nominal.

Tre batterier, VARTA 100 RS, vardera
1.2 V nominellt.

This datasheet information is subject to change without notice.



51,82,33 Close only ONE!'!!

S Closed: 100 ms interval.
S2 Closed: 10 ms interval.
S3 Closed: 1 ms interval.

S4 Open to disconnect the
batteries.

The status Jjumpers in the card
position 2F corresponds to the

following status bits.

| T2 3 4 5 6 7

Pin 1

(Bit O is interval status)

Swi Open: Protected.
Closed: Writing and
reading can be
enabled by the
OUT~-command.

The RTC contains 16 read/write
registers, each containing one

BCD digit or a command.

REG ACCESS USE

0 Write Prod.Test only.

1 Read 1/10 sec. digit.
2 Read Units of seconds.
3 Read Tenth of seconds.
4 WR/RE Units of minutes.
5 WR/RE Tenth of minutes.
6 WR/RE Units of hours.

7 WR/RE Tenth of hours.

8 WR/RE Units of date.

9 WR/RE Tenth of date.

10 WR/RE Day of week(1-7)
11 WR/RE Units of months
12 WR/RE Tenth of months.
13 Write Leap year counter.
14 Write Stop/Start(Bit 0)
15 Not used in 4012 appl.
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BYGLINGAR

S1,52,33 Slut endast EN!!!

S Sluten: 100 ms intervall.
S2 Sluten: 10 ms intervall.
S3 Sluten: ! ms intervall.

S4 Oppna for att koppla bort
batterierna.

Statusbyglingarna i kort-

position 2F motsvarar fodljande
statusbitar.

L\1 2 3 4 5 6 7

Stift 1

(Bit O &r intervallstatus)

swi Oppen: Skyddad.
Stangd: Skyddet kan
oppnas med OUT-
kommandot.

REGISTREN I REALTIDSKLOCKAN.

Kretsen inneh&ller 16 1lis/
skriv-register, vardera med
en BCD siffra eller ettt
kommando.

REG LAS/SKRIV ANVANDNING

0 Write Prod.test enbart.

1 Read 1/10 sekundsiffra
2 Read Ental sekundsiffra
3 Read 10-tal sekundsiffra
4 WR/RE Ental minutsiffra
5 WR/RE 10-tal minutsiffra
6 WR/RE Ental timsiffra

7 WR/RE 10-tal timsiffra

8 WR/RE Zntal datum.

9 WR/RE 10-tal datum

10 WR/RE Veckodag (1-7)

11 WR/RE Ental mé&nad

12 WR/RE 10-tal mé&nad

13 Write Skottdrsriknare

14 Write Stopp/Start(bit 0).
15 Anvdnds ej p& 4012 kortet.



For more detailed information
on the Real Time Clock chip
than given below,
product specification for the
M1M58174 from National Semicond.

The register O shall always be
initiated to O.

The register 1-12 each contain
one BCD digit of time data.

The seconds registers (1-3)
are reset to O by writing a
start/stop command to reg. 14.
The other time digits are
initiated by writing to the
corresponding registers.

The leap year counter (reg.13)
shall be initiated by writing
a 4-bit value into reg.13. The
leap year counter can not be
read from the RTC circuit, but
is updated automatically each
year. Bit 0,1,2,3 in the
counter indicate one of 4
possible values:

please see the
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For mer detaljerad information
om Realtidsklock-kretsen &n
den kortfattade som ges nedan,
hé&nvisas anvindaren till
MM58174 produktspecifikation
frédn National Semiconductor.

Register O skall alltid
initieras till O.

Register 1-12 innehédller var
sin BCD siffra for tiden.

Sekundregistren (1-3) sdtts
ti1l1 C vid ett start/stop-
kommando till reg. 14.

Ovriga tidssiffror initieras
genom att skriva till mot-
svarande register.
Skottdrsriknaren (reg.13) ska
initieras genom att skriva
ett 4-bits vdrde i1 registret.
Skottdrsrdknaren kan e] lédsas
frin RTC kretsen, men ridknas
upp automatiskt varje drs-
skifte. Bit 0,1,2,3

anger en av 4 mdjliga vidrden:

Bit 3=1 (Value= 8) Leap year. Skottir.

Bit 2=1 (Value= ¢) Leap year+1. . fr efter skottér.

Bit 1=1 (Value= 2) Leap year+2. 2:a &ret efter skottér.
Bit 0=1 (Value= 1) Leap year+3. Z2:e &ret efter skottdr.

A logic “17, written into bit O
of the start/stop register 14,
will start the clock with the
seconds-counters zeroed.

A logic 07 stops the clock.

The register access to the
RTC circuit on the 4012 is
done with a sequence as below.

The
not

direct I/0 commands can

be used from BASIC due to

the delays in the interpreter.
Use the routine in the program
example.

Zn logisk 1:a, skriven till
start/stopp registret 14,
startar klockan med sekund-
raknarna nollstdllda.

En logisk nolla stoppar
klockan.

Lisning och skrivning frin/
till RTC registren pé& 4012
gd0rs enligt foljande princip.

Direkta I/0O-kommandon kan inte
anvdndas frédn BASIC pé& grund
av fordrdjningarna i inter-
vretatorn. Anvdnd rutinen 1
program examplet.
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Note that if a register is Obs! att den felaktiga koden
updated during a read “11117 returneras om ett
operation, the “read” will register uppdateras under en
return the illegal code ldsoperation. Anvidndar-
“11117. The user progran programmet bor d& lidsa om
should re-read the register registret.

in this case.

Writing: Skrivning:

- OUT : Address register, - OUT : Adressera register,
open write enable oppna skrivskyddet
for 0.5 ms and for 0.5 ms och
output data to lagra data i temporér
temporary latch. buffert.

- C3 : Store data from latch - C3 : Lagra data frén
to RTC-register. buffert till RTC reg.

Reading: Lé&sning:

- 0UT : Address register. - OUT : Adressera register.

- C1 : Read first digit into - C1 : Lé&s fdrsta siffran
temporary latch. The till tempordr buffer.
address is incremented. Adressen dkas med 1.

- INP : Input digit from 4012 - INP Lds siffra frén 4012
and read next digit into och lds nidsta siffr
the latch. The address till buffer. Adressen
in autoincremented. okas med ett varje
Continue if the BCD value gdng.
is correct. Forsdtt om BCD-vdrdet

ar korrekt.

- INP - INP

- INP - INP

etc. etc.
COMMANDS KOMMANDON
Signal CS A=0. Select card. The 4012 is prewired with
ASSEMB OUT 1 the card address O. The LED on the card

FORT80 OUTPUT(1)=A is turned on.
PASCAL OUT (1,4) A=0. VE1lj kort. 4012 har “noll” som fast
kortadress. Lysdioden t&nds.

Signal STAT Reads the interval clock status (bit O) and
ASSEMB INP 1 the 7 status Jjumpers. The interval status
FORT80 A=INPUT(1) is complemented each clock tic unless reset.
PASCAL A=INP(1) Liser intervallklockstatus (bit O) och de

7 statusbyglingarna. Intervallstatus vdxlar

vid varje klock-tick om den ej 8terstdlls.
Signal C2 Resets the interval clock status to “1°7,
ASSEMB 0UT 3 which also resets the interrupt signal.
FORT80 OUTPUT(3)=A fterstédller intervallklockstatus till 717,
PASCAL OUT (3,4) vilket dven &8terstdller interruptsignalen.
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Signal C4 Enable/disable the interval clock interrupt
ASSEMB OUT 5 Data bit 7 = 1 Enable

FORT80 OUTPUT(5)=A Data bit 7 = 0 : Disable

PASCAL 0UT (5,4) Interrupt is generated when the interval
status goes low. The interrupt signal
follows the interval status value unless
disabled.

Sdtter p&/stdnger av interrupt frén

intervallklockan. Bit 7=1 : Sdtt pé.

Bit 7=0 Stédng av.

Interrupt genereras ndr intervallstatus

g&r 1l8g. Interruptsignalen fSljer intervall-

status om interrupt &r pédslagen.

Signal OUT a) Select the register address in RTC

ASSENB 0OUT O with data bits 4-7.

FORT80 OUTPUT(O)=A b) Store one BCD digit (data bits 0-3) in

PASCAL 0UT (0,4A) a latch on 4012.

c) Enable writing for 0.5 ms. Within this
time, a C3 command can be given to store
the data to the RTC register.

a) VEljer register address i RTC med
data bitarna 4-7.

b) Lagra databit 0-3 i temporidr buffer.

c) Oppna skrivskyddet undet 0.5 ms. Under
denna tid kan ett C3 kommando ges for att
lagra data frén buffer till RTC kretsen.

Signal C3 Store data from the latch to a register

ASSEMB OUT 4 in the Real Time Clock according to the

FORT80 OQUTPUT(#4)=A earlier selected register address.

PASCAL OUT (4,14) Lagra data fr&n buffer till ett register
i realtidsklockan.

Signal C1 Read data to an intermediate latch on 4012

ASSEMB 0OUT 2 from the RTC register, earlier addressed by

FORT80 OUTPUT(2)=X an OUT-instruction. Also increment the

PASCAL 0UT (2,X) address to prepare for the next transfer.
Lédser data fré&n ett RTC register till en
tempordr buffer p& 4012. Adressen dkas med
ett infodr ndsta Overfdring.

Signal INP Input data from the latch on 4012 to the

ASSEMB INP O CPU. Also initiate the next transfer as the

FORT80 A=INPUT(0) C1! command.

PASCAL INP(O) Lds in data till CPU frd8n buffer pé 4012.
Generera dessutom ett C1 kommando pd 4012,
for att forbereda for ladsning av nidsta reg.

Signal RST Resets the interval clock status, disables

ASSEMB INP 7 interrupt and dis-selects the 4012 card.

FORT80 A=INPUT(7) ZAterstdller intervallklockstatus, stdnger av

PASCAL INP(7) interrupt och vdljer bort 4012 kortet.
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RFklaocka/AscBas

20 ,A$=60

430 DEF FNCtime$ LOCAL Timeout ,Ctime$

87-4012

A% Ar en assembler rutin samt buffert fior data fran 4012.

Pekare fér assemblerutinen dr VARPTR(AS$)

Pekare for buffert ar VARPTR(A$)+20
Ascembler memonics foér rutinen dr som fdl jer

440
450
460
470
480

A
€S
A, 32

EXDR
XR
ouT
LI

oo aQo
o0 — ™
~ o unoun

DATA
€1

ouT
ouT
LDI

t
]

530
540

BC, 13
IR

550
5460

BINP
RET

570

CHR$ (235 (175 211 1,62,32,211,0,211,2,1,0,11,237 ,178,201) +5PACE$ (40)

A$=
ouT

590
600
410

&

1‘0

Timeout

Lisnings fel.

IF Timeout>4 THEN RETURN STRING$(15,ASCII("1")) :

Z=CALL (VARPTR(A%) VARPTR(A%$)+20)

FOR 1

Timeout+1

20

20 T0 30

&30
640

153=15 THEN 610

IF (PEEK(VARPTRC(A$)+1) AND

NEXT 1
FOR 1

650
6460

*0 STEP -1

-
L

=30 TO

RETURN Ctime$

NEXT I

Ctime$+CHR$( (15 AND PEEK(VARPTR(A$)+1))+48) :

Ctime$=
680 FNEND

670
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