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The Real
complaete

interrupt generator and 59 bytes of low powsr sta

Time Clock moduls u

ses the 148318 chip which gives the user a
time-of-day clock with

| ﬂlarm, ralendar, a programmable pepiadic
5

€ R&EM,

Features

Time—of-day clock and calendar

Einary or ECD representation of time, calendar and alarn

T2 or 24

Autamatic

Automatic

Fioar clock with AM and FMoin 12-hour mods
erid of month fecognition

leap yeay compensation

Fattery-backed, Automatic frickla—charde when computer is an,

a-way bidips pral 170 port fopr exbepnal cantrol,

Supplisa with 2 REd's for sase of use undsr BASIC
Thie additional commapds are |-
| ZETTIME a,t,c,d,eff,g set the tipe  vyears to secs,
| ASKTIME @3, 0k 0r &d ke @& &g ass for Lhe time vears Lo secs
| FEEKRTE. &, ®G ead a location within the RTC,
IFGLEHTC a, b wirite S0 a2 lacation within the RTC,
ITIHEEN,&,D,L anablie automatic Lime disolay,
| TIREOFF tuiry of f time disglay function,
PALARMEN & b o surn o alarm funchion an,
| BLARMOFF wurn slavw (unctiog off

CR/M PLUE' uiility for seibing wp the RTC and updating the interna

S0 tw;n =)

1
}
i

CPC REAL

TIME CLOCK ]
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AMSTRAD CPC REAL TIME CLOCK ( RTC)

The interface has a through-connector o allow other peripherals to be
connected at the same time, thus eliminating the need for continually
| removing peripherals,

| INSTALLATION
WARNING

Ensure that the power to your Amstrad computer is switched off before
you fit the interface to the expansion socket, Failure te romply with
these instructions may causse permanent damage to the interface or the

computer,

. Sowar down your computar, Flug the RTC inkto the expansion socket on the
|- back of the computsr so that the 170 connector is on the left hand s1de
as wiswed fram the front of the gomputer

The computer should now power up as normal, If it fails to do so, check
that the RTC is correctly fitted MNote that a1l DE'tronics products have
= leyway locstion on the connector to ensure that there tah De No

alignment praoblems, obne interfaces may not have this keyway, the

Smstrad ODI-1 Interface he1ﬂg a1 Bxamnpie,

SOFTWARE DETAILS

The RTC mndule is supplied with various programs which allow the user o

wse the RIC, these are,—

RoK ,BAS
I e
| X, BTN
CLOCE, COM

me REX,BAS program, when run, adds B pew conmands to BASIC which allows
ser  to peadimodify  the RTC times/data, or display the £l me

The RESi's nust first be ipstailed hefore bthey can be used, this is done
foORUN "RSAY CEWTER/RETURNI, | When you have dons this you wild

i

1
heve yol want the REL prograi) e v In memory, Dbviously 1t

=t

By Lyping

b asrad W
should s loaded a= high as possible so that BASIC can have as wuleh
mefery as possible, The zctual RSX program (REX, BIN) peguires F=e bytas

s must bake this into account when you reply to the

of memary 8590 Yo -
arompt Urun address 7", 1T you are not sure Where bt 1t then sinply
oress the RETURNAEMTER kay in reply and the program will place the RS
code as high a5 possible, 1t will also inforg you whers 1L Ras placed
*'ht i b 1 "I

2 CPC REAL TIME CLOCK
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When this is done the program modifies the code so that it canm run ad
e specified address it then repoves i self as iv 12 no longer nigaded

it
4

Care should be used iy, running the "RSK . BAS" pragran  as
;ruter+ed for multiple insertions, it should only be used once o insert
L RSX codde

Orice 1nserted, the available RSX's ape as follows =

ISETTIME,

This can tzke 1 T0 7 parametars, Thus the command in full is,
SETTIME, YEAR  MONTH,DATE , DAY  HOURS MINUTES SECDMDS

Mote that all the parametsrs nsed mot be used at opce, EE 19 v
|"|'|"|1':,-" Want Tao Li'lr_*u'llg-.- '!:hE serofdsng 75 '|:.|'1E-|"] Lhe Ccommnano l-‘-‘;':'uilj oe r—

SECONDEY = 2E LENTER/RETURN]

[ZETT IME , SECONDES LENTER/RETURMN]
i1y

ISEFTIME, 25 [ENTER/RETURN]
Howavsr 1f you wish to change the YEAR then all the ather parametses
must follow, Thus 1 you want to set ug the ciock conpletely, then
Yo mlgnt bype in the following -

- . - . -.q"'l e - = P

| FETTIME. 27 2 1% 5 11 26,45 EENTER/RETURMI
You are now prompied with

FRESS ANY KEY TO BET THE TIME
At the exact tine press any wey and the RTC wiil be sst o the
selactad Lime

¥¥ NOTE %%

You must mot update the clock paramsters when the I TIMEDN facility

15 being wsed, Hes |TIMEDFF command following,

CPC REAL TIME CLOCK 3
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| ASKTIME,

As above this can take 1 TO 7 parameters, Thus the command in full
15,

|ASKTIME @YEARY  @MONTHY , @DATEY , @DAYY  BHOURSY  @MINUTESE , @SECONDSY

Note that all the parameters need not be used at once, EG@ 1 you
anly want to obtain the seconds the command would be -

SECONDS W= [ENTER/RETURN]

MNote that variables must be initialised before use otherwise
BASIC will return the "IMFROFPER ARGUMENMNT" error message,

| ASKTIME , @SECONDS% [ENTER/RETURN]

R

FRINT SECONDS% CENTER/RETURN]

However if you wish to cbtain the HOURS value then the parameters
after the HOURS must be used, Thus to obtain the HOURS you would
type in the following -

SECONDZ%=8 : MINUTES%=@ | HOURZ%=0 [ENTER/RETURN]
LASKTIME  RHOURSY | BMINUTESY  @SECONDSY LENTER/RETURM]
FRINT HOURSH%, MINUTESE, SECOND=% [ENTER/RETURNMN]
Thie variables, HOURSY  MINUTES Y , SECONDZR wioLkd e upedated

aocopdingly, Note that when you wish o return data from machine
code back to BASIC variables then the '®' symbol must be used, and
in this rase the variables must be INTEGER, ie followed by the '&°
symbol

| PEEKRTC,

Thias command is similar to the BASIC PEER command in that 1t 15 Used
t5 inspect a particular memory location, Here the command 1s used 1o
inspect any of the RTC locations, Thers are &4 locations in all and
are numbered @ - E£3 where @ 1s the first location and &2 1s the
last,

The first 14 locations are related to the clock function of the RTC
chip, the remaining S8 locations can e wsed for genseral purpose
data storage, See Address Map, page 18, for full detalis

The commard takes the following format |-

| FEEERTC , ADDRESS%  @DATAR [ENTER/RETLURN]

4 CPC REAL TIME CLOCK
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Both paransters nust be wsed where ADDRESEY 1= in the range © - &3
and DATAY is the variablea where the data is returned o, Say you
wish to inspect location 28 then the conmands would simply be -

e T
Y = DATAR = @ LENTER/RETURN]
AT . . .
il \PEEKRTC, 25, RDATA% CENTER/RETHURN
Wt
Sea prTi i FRINT DATAY LENTER/RETURMI
Ciss
| POKERTC,
Thic command is similar to the BASIC FOKE command 1n that 11 15 usSed
to write to a particular memopy location, Hepe the command 15 used
to write to any of the RTC locations, See Adress Map,page 1@, 1ar
full details,
The command takes the following format |-
|FOKERTC, ADDRESER  DATRA
Bath paramsters must be used whers ADDREESH is in the range & - &2,
and DATAY contains the valus to be written, Say you wish to write 7o
to location 25 then the command would samply be =
ADDRESEN=2E5 ; DATAR=/7C [ENTER/RETURNZ
{FORERTC  ADDRESTSY DATAE [ENTER/RETURN]
iy
|FOKERTC 25,71 EENTER/RETURNI
¥
NOTE - the fiest 19 locations in the RTC chio are related o Tins
functions where the information is in BCOD format, Thws during
the |FEEERTC and IFOKERTC commands the datz is converisd to BCD
farmat for these locations, The sxceptlon to this 1s e alarm
locations, If the alarm times are s=t as nermal then tney ars
converted o BCD format, however 1f bhe siavas are set Lo ihe
OOM'T CARE! codss then they ars nob converted to BLD
I TIMEON,
This command can take sithed 9 or 3 parametsrs and 1z ussds to print
tRe  tife op Ehe screen &t oa given  location at o= particuiar
frequency, Once wssd the time will conbinually be displayed wntil

the ITIMEDFF command bas been sxscutsd, The command in fuli is -

| TIMEQH, COLUMN, ROW, RATE CENTER/RETURNT

CPC REAL TIME CLOCK 5
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Zay you wish to display the time at the top right-hand side of the
streen 1n mode 1 gvery second then the following would be entered:-

FTINEON, 39,1, 50 [ENTER/RETURN]
I mode 2 this wowld be -

| TEMEON, 78, ], 56 LENTER/RETURN]

The RATE parameter 1s in units aof 1/58th of a second, thus a value
of o8 would result in the tine being displayed every second, & RATE
value of 5S09 ywouwld result in the tims being displayed every 5
SeECOnds,

IT the comnsnd is used without parametesrs then the previeous valuss
ars used,

| TIMEOFF ,

This command is used in conjunction with the |TIMEON command and
simply turns off the aytomatic time display funciion, =imply type 11—

| TIMEDOFF LENTER/RETURNI

BASIC DEMO - SIMPLE TIMER,

The fallowing program shows bow you could use the ATC as a simple timer.
It does this by wsing the seconds, from the RTC, to count b lovyg &
prograin loop takes Lo execute, Try the following program |-

e ak=a

28 Jsettime ai

0 for n=1 to 808 @ next n

ded lasktime Gak

28 print "time taken "ja¥; " seconds!

In the above program the seconds walues of the RTC is set bo zero in 1i
22, A simple delay loop iz the executed in line 20 after which the
elapsed bime 1s abtained in line 4@, The result is then orinted in 1
3@, Tey alvaring the valus ‘9908° in line 2@ for different results,

| ALARMON

S

This poutine yses the time of cay alarm facility within the RTC chip, It

FALARMON , HOURES  MENUTESY | SECONDSY , 2F %

ALl 4 parameters must be used, where the BRIZW, MINSH, SECSE is the alarm
timz and the Variable F¥ iz the alarm Flag,

e CPC REAL TIME CLOCK
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Thus if you wish to set the alarm time to Jam gxactly then you would
enter the following:-

Fi=t
IALARMON S, @, @F %

The varizsble F% will pemain at @ wnbil the alare time 1s reached when 1t
will be changed to -1,

The alavm can be set to operate from once per day, &8 1 whe aoovse
axample, to once per second, This iz achisved Dy Ssiting a BNt T CARE
code, ( 255 1, 17 ihe appropriate locatllons,

an alarm every hour would b sslected by setting the hours wvalus 1o 2b5

with the minutes and seconds s=2t 35 reguired, Similacly an alarm svery

minute would be selected by setting the hours and minudies Lo L5 with

the ssconds set as raguired, Finally zsn alarm svery second would be
i

selected by setting the hours, mindiss and sacopds Lo 255, &8s i the
examole below,

e Fé=
24 I+LﬁhHUN whh kb ZED,EFR

=@ JF Fy=0 THEN G070 =9
ap SOUND 1,50
B GOTO T+

A

17 the above prograr lime 19 ressts the alaem flag, F%, bo B, L3
arablss the alarsm function, Line 38 waits wuntil the alars Lime nas DEsn
prezched, 1n thiz case ewevy second, Line 489 makes 2 sound zind lipe L

skarts the whole process agalin,

Miota that the alarm function 1s a ‘one-shol' oosration, Bvery time an
slarm 1= reguired then tha [ALARMON RSX must be used
o

T”i"jr' Eh&ﬂging lipe & o=

78 JALARMON 255 288 13 &5

Thiz has the eftect of giving an alarm every minuts at precisely 15
s=coids dinto the minuie,

| ALARMOFF

This utilicy simply turns off the ALARMON fupction

CP/M PLUS UTILITY

Tha CLOGK,COM progras 1s for use under TF/M FLUS, It allows the wuser o
mgj'fy the RTL Lime/date znd  alsc dea*r the  internal  Ligesdate
1| i ']' '|| IR ;|'||_..|.:| J_T 'L-I = Lis=T UJlEl-.l.':'E T = LA t'IF 1= JII_'lT'.IEI-"I_I-Ei.], [ !l:?' ¥ as |_-.5'E'|-1
for ‘dats stamging, then zll ihat 15 r2cesEary 1s In ©vpe 1n CLZCk when

preass bhe [RETURN] key,

ats bhat the internal clock is updaisd apmedistely avtap the CLOCH
poutine 1z wsed, the internal soflware clock then takes over oy wodaliimg

CPC REAL TIME CLOCK 7
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the time ance per second, Clearly, as with all software clocks, the time
will gradually 9o wrong but since DATE STAMPING doss nobt use seconds
then a few seconds either way does not matter,

If the user wishes to alter the time/date to:-
Btk Jan, 1837 12 Hrs 15 Mins 25 Secs

bthen the following should be entered:

CLOCK ab/a3 /87 12/15/35 LEMTER/RETURN]

You are now asked to 'PRESS ANY HEY TO SET THE TIME', When it 1is ithe
gxact bime press any key, When the key iz pressed the RTC time is
updated to ths time given then the internal clock lecations as used Eey
CF/M FLUS ars updated to the correct time,

IL 15 possible to alter your system disc so that every timse vou 'EOOT!
up CF/M FLUS the CLOCK COM program is pun avtomnatically, To do this wvou
have to create a file called PROFILE SUB, This file simoly would be an
escll file with the words  CLOCK , COM in it, which 1s created by using
a text editoy progran such as ED,COM,

Thus every time CP/M FLUS iz entered the internal clock locations will
oz el up to the real tine from the RTC moduls, If the RTC module is not
fltted then the approgriate ervor message will os given,

S-WAY 1/0 PORT

The RTC wmodule coptains a Z8@ PLO chip to control the RTC chip via part
A, Do mot use port A as this will affect the RTC operation

Fart B iz connected directly to 3 standard 9-way 'D' connector on the
left of the interface, The pins are assiansd as follows: —

B @ 5 :\
s 9 GROUND
B 1 4 e
® 8 B 7
B 2 3 ®
® 7 B &
E 3 2 @
o ) B 5
B 4 1 h:#H#’”#HJ

The FIG 15 mappsd in the 1/0 space at the following locatinns: -

WFEED Heswx Fort A data, used for RTC chigp
BFEEL Hex Fort A mode control pegister
DFEES Hewx Cantrol port fop RTC chip {4 bit latch)

8 CPC REAL TIME CLOCK



DK'tronics manufacturers of powerful peripherals

WFEE} Hex Part B data, used for extérnal control
AFEEZ Hex Port B mode control register

Hare we are only interssted in the FIOD port B, The Fid can bDe sel 1o
various modes, here we will discuss mode 2 in detall, Useps are advise
to obtain dEtall: af the 288 PIO 17 the other modes are Lo be used

d

Moda 3 is ussed because individual bits can be set to act as gL bher
input or output, You might want to gelect some bits Tor input and other
hits as outputs, this s achieved by first writing a control word o the
contral port followsd by the data for the various input/output bits, T
she data Bit iz '@ then that bit will be set to autput mode, oonversely
if the bit is '1' then that bit will be sst to 1npub e

Fop esample 1f you wish bo sslect bits @5 for output use and bits 4-7F

a5 inputs then the following program would achieve this,

18 BUT AFSER, 255 . REM FORT B CONTROL - MWODE 2
oH OUT &FRED 249 '\ REM BITS @-3 DUTRUT ('&')

BITS 4-7 INPUT €'T'3

Mow 11 vou want fo set bits | oand 3 nigh ihen you would write o the
data port, ie;-

56 DUT &FEED 19

Neote that this does not affect the bits that ave 3
Now we may wish to read in the data for ‘Bits &~7, Thise

the following: -

46 A=INFUEFEEE]
Hara =211 the bits @-7 are read, but the bits that are =1 Lo oact
outputs will return mesfingless data, thus the program showlda 1gnoy
these bits, Eg

A

e
= |
=

L0 D=8 AND 249 o REM THIS WILL FORCE BITS 23 T dinld

Oy the program cowld simply test for the individual kits 4-7

EATTERY

Tha unit contains z Ni-—cad battery which is trickls-charged whils the
compliber is swibtches on, All the data 1n the RITC chip will be retalned
Far zeveral months even if the computsr 1s not used it this ik,

CPC REAL TIME CLOCK 9
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MACHINE CODE FPROGRAMMERS

The control of the RTC chip is fairly complex in that the PID part A is
bsed as both input and cutput configurations to communicate with the RTC
data BUZ, Also a further I/0 port is used to give the RTC the correct
signals during read/write operations, This is because the RTC chip was
not designed to run with the Ze9 directly,

Machine code programmers may however access the RSX roubtines ta chtain
the desired ef fects, These are as follows! -

SETTIME SETART + 1E£2
ASETIME START + 185
FEEERTC START + J&RE
FOKERTE START + 177
TIMEDN START + 174
1 IMEOFF =1AanrT + 177
ALARMON START + =@
ALARMOFF START + 1483

Where START 1s the address where the RSY cods has besn Iocated, this
address 1s printed during the installation progran,

The entry conditions are the same as described i the firmuare maral
wnder REX's, That is the ACCUMULATOR halds the fumber of parameters
passed and the IX register points o their address. It is strongly
suggested that the machine code programmer understands RSY's bafape
attempting to use the above routines outside BASIC,

ADDRESS MAP

As mentioned earlier the RTC has &4 memory locations where the first 14
are uwsed by the clock function and the remainig 58 are for general
wrpose Wse, These are opganised as follows: -

LOCATION FUNCTION VALUE
& =ECONDS COUNT B - 59
1 SECONDS ALARM VALUE 8 - 549
! MINUTES COUNT W — 59
i MIMUTES ALARM VALUE g - L5
4 ROURZ COUNT &~ 2B
5 HOURS ALARM VALLE g - 22
a DAY OF THE WEEE | = 7 T = sUNGAY
7 CATE OF MONTH ] = 2]
= MONTH [ = &
b= YEAR o= B8
% CONTROL REGISTER 4
13 CONTROL REGISTER B
12 CONTROL REGISTER C
| =2 CUNTROL REGISTER D

L& — wad =8 BYTES OF RAM

19 CPC REAL TIME CLOCK



NOTES




