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STE Bytewide
M T Memory/Clock /1021

IEEE 1000 (STE bus) Compatibie
Four 28 Pin Memory Sockets
Suitable for SRAM or EPROM

Flexible Configuration
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Presettable Device Access Times
Mapping for STE 1 Mbyte range
Real Time Calendar/Clock
On-card Battery Back-up
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The 1021 Memory/Clock card combines the two functions of a system which may require protection
during power down conditions, namely those of Random Access Memory and Reai Time Clock. Itcanbe

used in systems where maintenance of real time is essential or desirable and where data retention in
memory is required whether the card is retained in the system or not.

The memory section of the card comprises four 28 Pin, 0.6 inch pitch sockets which can be configured
to accept either SRAM or EPROM devices. Device size selectionranges from 4 Kbyte to 32 Kbyte and is
independently selectable for each socket. The memory area is designed as a contiguous block which
can be positioned by on-card jumpers, on to any boundary corresponding to the block size selected
within the full STE 1 Mbyte addressing range. Not only can the size of the memory in each socket be
different but also the number of sockets used in the block is variable. This enables the card to be used in-
a wide range of sizes of system either as the sole source of memory or as anintegral protected part. To
further optimise the performance of the card a device speed setting is provided as a jumper selectable

function. Access times between 75 and 460 nano-seconds are provided and setting is according to the
slowest device fitted to the card.

An STE bus |/O interface is used on the card to communicate with the real time clock. The interface
requires 16 bytes and can be mapped, by jumper seiection, on to any 1 6 byte boundary within the STE
4 Kbyte I/0 page. The Clock provides readable real-time down to seconds and a calendar which counts
days of the week, date, month and year. it provides areal-time interrupt facility whichis variable between
122 micro-seconds and 500 milliseconds and in addition thereis a presettable alarm giving atime ofday
interrupt. The interrupt signals can be routed via jumpers to any of the STE bus Attention Request lines.

Facilities are provided to power the Calendar/Clock and optionally any number of the memory sockets
from an on-card battery or from the STE bus Voltage Standby (+VSTBY) line, the selection between the
two being by means of on-card jumpers. Use of the on-card battery, when fully charged, gives protection

for a period of approximately two months for the calendar/clock alone and typically 500 hours when
memory is included.
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SPECIFICATION Real Time Clock
146818 Calendar/Clock generator
STE Memory interface 32.768 KHz on-card Time Base with trimmer
Full Range from 99 years to 1 second inciuding ‘day of week’
ull addressing range y
Hours/Minutes/Seconds Alarm
Memory Capacity Programmable interrupt range: 2Hz to 8.192 KHz
Up to 128 Kbyte
I/O Mapping
Memory Devices Any 16 byte block in STE 4 Kbyte (/O Page
8 or 32 Kbyte Static RAMs
4, 8, 16 or 32 Kbyte EPROMs Interrupt Routing
Any Attention Request line
Block Size
4 Kbyte to 128 Kbyte Current Consumption
1 to 4 sockets (Typical at 25°C)
+5 Volt: 0.2 A (without memory)
Block Mapping
— Any bounoary based on block size

Access Time Selection
75, 135, 200, 260, 335, 385, 460 nS

ORDERING INFORMATION

Part No.
10211

Description
Without Memory Devices

GMT Electronic Systems

Operating Temperature
0-70°C

st 7. Mole Business Park
N / G} Leatnernead, Surrey K122 7BA

Wi Phone: Leathernead {0372) 373603 7 KT1 8 THN
Te: Fax: 0372 373098
Tel Link 7500:19011180

180 Fax No. 03727 26999
Teex: 94012813 (GMTE G)

GMT

GMT Electronic Systems is a diviston of GMT Products ttd.

-




MEMORY /CLOCK CARD DESCRIPTION

Use with board number ~1021 issue #2.

GENERAL

This STE IEEE 1000 compatible card combines bytewide memory
and a programmable calendar/clock facility, both of which can be

backed up by an on-card battery source in the event of a main system
power failure.

The memory is configured as a single contiguous block, the
size and makeup of which 1is determined by on-card Jjumpers. The
block can be mapped anywhere within the 1Mbyte STE memorv address

range, although the boundary position is dependent on the block
size chosen.

Four 28-pin 0.6 inch-pitch sockets are provided for the
memory, and each one can accommodate 4,8,16, or 32Kbvte EPROM’s
or 8 or 32Kbyvte static RAM’s. If the RAM devices are of the low-
power CMOS tvpe they can selectively be batterv-backed. Flexible
jumper options allow the mixture of RAM and EPROM within the block,

although device speed selection must be set for the slowest device
used.

\

A separate STE 1/0 interface 1is used to communicate with
the calendar/clock device which can be jumper-set onto any 16-byte
boundary within the STE I/0 page. It is accessed as two registers;
one address and one data. The clock provides readable time down to
seconds and a calendar which counts days of the week, date, month
and vear. & programmable real-time clock can be set to provide a
periodic interrupt, and also a time-of-day alarm can be set up.

The interrupt from the device can be jumper—routed to anv one of
the eight STE attention Request lines.

The on-card battery 1s a 3.6V 100mAh NiCad tvpe which
should maintain the calendar/clock information for up Lo 2 months

from power-down at full charge. The addition of RAM will reduce
this period accordingly.

2ll jumper references 1in the following text assume that
the card is orientated with Pl on the right.
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L-—— CALENDAR / | mm————— " DECODE & | -=--- ;
" , CLOCK CHIF i . CONTROL ; -
L Tt et ATNRQ L ===
-—-! BATTERY |  PATCH
ADDRESS DECODING
1/0 (J1)
Jumper field J!l is used to decode 1/0 addresses Alil -
4 jumper 1nserted means that the corresponding address line m
e low.
g ! A
i L= l Z : 1 iwample show= the
B eSS T T e S S s ~ard decoded 1nta
I ‘ : ~ddrecse- SDRIFO-sBEW,
onco qecoded, the logi~n o1 the card uses address At determ
whether the bus is accessing the address or data register wit
the ralendar/clock device.
AQws @ Address register (write-only)
AQ = 1 : Data register 'read or write)
The address register must alwayvs be set up BEFORE reading or
ing any data.
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MEMORY {J2,J3)

The memors~ decoder consists of a b-bit comparator, th=
circuit details of which are shown below.

-—==-0 O- corresponding address

line must be low.

------- J2

Y1 - i } ——=-0 O-~.

118 —==--=- | '—==-0 O- A jumper inserted in
AlT —-mmmm- LA B l-=---0 0- J2 means that the
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Qutput (A=B)

J3 determines which addresses ‘rom the STE bus are invelved 1 the
decodinz process, and hence the size of the contilzuous memory biocl..

_____________________________ ALG
. .DDRESSES USED ! BLOCK S1ZE | V16 -- : v A
A16,A15,A14 ' 16L e iistatutats
516,a15 ; 32K : SR S
R : 64K : I Lot
. ;3 OPEX : 28K ' SES BT

J2 shouid be set up with the memory address. The memory bloci can
onlv ©r aeccdad onto any boundarv equivalent 1o the block -1z se:i-
ertan. L.rs oo 1606 block gl si1¥ am BHY FEN~ Boundars - & anid nlock
can =, noany 42K boundary eto.

21 g Ald 4% NOTE *#%3
| Ans jumpers removed ftrom
" - b mmdmm o m T — J3 must aiso be removed
; . . : : \ ; from J¢, otherwise the
————————————————— decoder will not function.




DEVICE SELECTION (J4)
-~

The four 28-pin memory sockets are seiected bv

decoding two address lines from the STE bus,; the two lines used
are dependent on the setting of Jd.

Note that partitioning can
only be in equal parts.

J4a lzz4EE ' 0 ! ' IC11 i
tzzEs i 0 . 1 ' IC12 ;
----- : 1 ! 0 ' 1C13 :
(dI) . 1 \ 1 i IC14 |
————— *A14 ! Al2 ! DEVICE SELECTED
= - T o e o e e = o S R
A -tz d 0 1 0 : [C11
L] ! 0 ] 1 ‘ cile :
————— , 1 ; 0 IC13
({8 ; 1 \ 1 ! IC1l
————— 515 1 A1d ¢ DEMICE SELECTED
g S U P S —_———— fmmm e ————— = .
Jd sxao- B Ll Ic11
==, ; 0 ‘ 1 LELE
————— 1 0 : jEagE
16K ' 1 ' 1C14
————— CoATE e AEE Y DEVICE SELECTED
; e ——— $ o — B o e i !
! e S L 0 : 0 TeL 1 i
. . 0 ‘ 1 3 1.E LG 5
————— ‘ 1 : 0 ) 1013 "
t 32K : ] ' 1 : IC14 5
The Pt LOns provided 1in the decoding allow the card ©o be fitred
ik 1.7 oy 4 devices . The following evamples should assist the
cvstem deslgn

e- in making optimum use of the card.




Ex.1 - 32L of RAM located bDetween adadresses 520000 - S27FFF using
8k devices.
VEELEEL == iEEL PEELEEL R S
J2 24T b——t I A= J3 ozt zd—— | J4 L
fEEiERL EELEEL LEEaEEL L EE
IC11 520000 - $21FFF
IC12 : 522000 - S23FFF
1IC13 21000 - S$25FFF
IC14 ; $26000 - $27FFF
Ex.2 - 16K of RAM located between addresses 571000 - S77FFF using
Sk devices.
]2 lzZ4d——r——m—— =T —— 483 ".:::+::+:::‘1 J4 e X
1C12 : 74000 - ST5FFF
IC14 : $76000 - S77FFF
Ex.3 - 32K of EPROM located between addresses $C8000 - $CFFFF using
a single C2L device.
g2 I - Ju g sk J 4 -
IC12 cC8000: =~ sSCFEFF




DEVICE TYPE SELECTION (J8—23)
P
Each socket is individually contigurable to rake
8K or s2Kbvte RAM, or 4k, 38K, 16Kk or 32Kkbvte EPROM devices. The
following description relates toO the jumpers connected to IC1l1

(with the equivalent jumper positions for 112, IC13 and IC14 shown
in brackets).

32K EPROM RAM Dthers

J9 i ! LEES i LEF ; N | :

) m—tm—tEE L——tEE - RS Sl il

(J12,J17,321) i : LEE ', -+ ' 34 ! !
16k or larger Others

J10 (Ji4,J18.,d22) K (=344 tzz===z |
o~

32k RAM Others

Ji1-tJ18,J19,403) : EEEEEE lzz=== ‘

o
O

is specifically concerned with connecting the patteryv supply
to the socket, and should ONLY be used with low-power CMOS RAM.

3V supply Battery supply

J8 (J12,J16,220) Lol s L ' i s o ‘

MEMORTY ARCOCESS T I DM E ¢ F S )

- One jumper should be placed 1n J5 ta correspond
':o5 rne longest data access Lime (read or write) of thaisloxwest
memory device used on the card. The timesg shown are cuaranteed

minimum times. and thev also correspond to the WRITE pulse width
in the case ~f RAM.

i i ) ; == ‘
15 B e
1 4 1 1 1 == 4
i i . ; ] .
160ns --- : ; i i ~== 75nS8S
29508 ——- : ! ——= 135nS
335nS ~--- ; === 200nS




ATTENTION REQUEST PATCH (J6 , J7)

The calendar/clock device can be programmed to
produce an interrupt 1n response Lo & number of internal events
and conditions. This interrupt line can be routed to anv one of
the eight STE Attention Request line by placing a single jumper

in J6 cr J7, so connecting the middle row of pins to one of the
outside pins.

IRQ(LY --

ATNRQO¥ ----| o I -—-- ATNRQ1¥
e b e

ATNRQ2* ----. 1 i ---- ATNRQI*
Pmm ot

ATNRQ4# -—---l===z5! |---- ATNRQS*
e m - —

ATNRQE* ----! 1 i---- ATNRQT*

The s vample shows the 1nterrupt onnected to ATNR@Y* ~n tne bus.

BATTERY SUPPLY (J24)

The batterv-backed supply which 1is used by the
calendar/clock and any low-power RAM devices can originate from

three sources, all of which can be effertively) diode-mixed by
making connections in Jz4i.

J24
On-card 3.6V e
NiCad battery —--—--Dr----1 i
Svetem H. —=--=--—-=-- = -———-- Batterv-nhacs 21 Supnle
SAETRY e e B Mrted i ;
from  STE: Buusy) --

The =vstem 5\ 1s permanently conne~cted to the batterv-backed supn-
plv via a low forward-voltage diode (apprex. 05\ 3

I

T35
* % £ & i

pattery

i< then be connected to this supply by placing 2 Jumper between
pins ¢ and 3. Note that Lne yicad will be trickles-nharded ihen the
svetem 5V 1s active.

yiterpaticely, 1 a-hattere supply sxigis wn the +\V3ITRY Lline (c2@?
on tne bus, this can be ~onnected 1n by 'plaging & . umber between

sins ¢ and 2. Optimally. the suppl® =nould be around Ry

oY




CAPACITY

~~

The on-card battery capacity wnen fully charged is 100mAh .
The minimum amount of time that this will keep the calendar/clock
and RAM contents backed up is given bv

where l.calimax; = U.1lmA
[.ramimax) = total maximum low-power standby current rtaken
hv RAM in mA (e.d 0.imA for Hitachi HMG264LP) .

The 1021 bhoard consumes .25 (t@pivall B +5V, 25 C (no memory
o FARL"T :
e




APPENDIX
146818 PROGRAMMING REFERENCE

The internal address map of the calendar/clock chip is as follows.

—___—.--_...__..._..._—.__..__.__.___.————_.__....___.__.__————————_..-___

' Address (hex) | Function ' Decimal range |
| 0 ' seconds ; 0 - 59 '
i 1 ' seconds alarm ' 0 - 59

i 2 ' minutes ! 0 - 59 !
k 3 ' minutes alarm ' 0 - 59 '
' 4 ' hours (12-hour mode) i 1 - 12 * '
| ' hours (24-hour mode) : 0 - 23 !
! 5 ' hours alarm (12) ; 1 - 12 % ‘
i ' hours alarm (24) H 0O - 23 '
: B ' day of week (Sunday=1). 1 - 7 i
: n ' date of month ! 1 - 31 :
X 8 , month : 1 - 12

: 9 ! vear : 0 - 99 '
¥ Note, in 12-hour mode the AM range igs $0 - sSC and the PM

range is $81 - $8C.

There are a further four registers A,B,C and D used for

initialisation
and control of the 146818.

Register A (%$0A)

ULR -~ 1
0

not 1n progress

This is a read onlvy status bit to indicate to the
control software when it should try to read or
update calendar/clock information. When this bit

i's’ set %o 0T ft-is an rndilcation thet an update
will not occur for at least 244uS.

pvV2 - DVO The divider bits should be set to '010’ since
the 146818 uses the 32.768 kHz time-base.

Values '110% or '111' can be used to reset the
divider chain.

update 1n progress ™



as shown

These bits select the periodic ilnterrupt rate

(rates assume 32.768 kHz time-base).

. None

' 3,90625 mS
' 7.8125 mS
' 122.070 uS
t244.141 uS
1 488.281 uS
' 976.562 uS
1 1.953125 m
' 3,90625 mS
' 7.8125 mS
' 15.625 mS
1 ' 31,25 mS
0 ' 52.5 mS
1 ' 125 mS

0 ¢ 250 -mS

1

128 Hz

' 8.192 kHz

' 3.096 kHz

' 2.048 kHz

' 1.024 kHz
S ' 512 Hz
' 256 Hz
1128 Hz
' 64 Hz
1 32 Hz
' 16 Hz
' 8 Hz
4 Hz
1 2 Hz

All

SET

PIE

AIE

v 0 0
0 0 0
A
y 6 5 1
T
S T
S
A T
A ¢ NS
FolE AR e
01
0 1
o1 or 0
A S
S T
s 1% 1
MSB
i BET | FLE

bits in this reg

= ¥z cany -upda
program

ister are softwa

te cyvcle 1in prog
mav initialise t

re-controlled.

ress is aborted
he time and cale

bvtes without an update occurring.
0 = the update cycle functions normally.

- iz periedic
to be dr
IRQ 1is n

0

and the
ndar

interrupt flag causes the IRQ line

iven low.

ot affected by the periodic interrupt.

This bit is cleared by RESET.

= 1
0

This bit 1is

cleared by RESET

alarm flag causes .the IRQ line to be dri
IRQ is not affected by 2an alarm.

ven low.




VIE = 1

update-end flag causes the IRQ line to be
driven low.

0 IRQ is not affected by update-end.

This bit is cleared by RESET or the SET bit going
high.

SQWE - 1
0

SQW output (pin 23) 1s active.
SQW output is inactive.

This bit is cleared by RESET.

DM - 1 = time and calendar values are in binary format.
0 = time and calendar values are in BCD format.
24/12 - 1 = 24-hour mode
0 = 12-hour mode
DSE - Daylight Savings Enable bit.

1 = time increment from 1:59:59 AM to 3:00:00 AM
on the last Sunday 1n April, and a time 1lncre-
ment from 1:59:59 AM to 1:00:00 AM on the last
Sunday in October.

0 = no special updates.

Register C ($0C)

This is a read-onlv register.

'RQF - [PF + PIE] + [AF * AIE] + [UF * UIE]
T e, it will be high when the IRQ line is low.

PF - periodic interrupt flag.
AF - alarm interrupt flag.

UF - update-ended interrupt flag.

(@]




Register D ($0D)
.ﬁ\

This is a read-only register.

VRT - 1 = valid RAM and time providing that the PS pin
is satisfactorily connected. This bit can only
be set by reading register D.
0 = power-sense (PS) pin is low.

The remaining 50 addresses ($0E - $3F) are occupied by RAM.
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