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Fig. 2 Circuit diagram of the decoding, buffers and master clock.
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switch out the diagnostics section
of the monitor when Flex is

+5V

9 apt/1-a loaded, freeing up an extra block
Bl 10 of memory which is used for text
e a— (T Wi s neut drivers and character sets.
= u o [ U [ _~swi ) wmacovmor The top 256 bytes of memory
BRST o) RESET o [~ swic L srepnare (as defined by the SAM chip) are
(T S—] b7 [ 5w | aurosoor given over to three 32 byte I/O
P P 1 DY A i slots and the addresses used to set
s pao 12 o oRY_ the SAM chip control registers. ,
pee s0 s 2 ~ o The first of these 1/O slots is used :
BA1 o2 1 5y for on-board devices, and is
[P — R23 further decoded to eight, four-byte
- ) - o312 NW—— ar slots by IC17. IC16a generates the
| w8l RDS and WDS control strobes
tRaA s used by the non-Motorola

Ic19

0 peripheral devices. Because the
ne rd 0 STROBE NEC720 graphics controller does

ca1 O ZTK

v K en not have a separate CE line, there

246811, 120 PORT are separate strobe signals for this

ooy PA— | 352912, 14.16.18 device. Finally, IC15 formsa
) e [ standard crystal oscillator which
1 Jrofre generates the master 16MHz
*‘i" : clock. ‘
e\ qm 2,4,6,8,11,13,15,17
AR The System 1/0 And

R24 "3,16,18
26-33 10k

SK2
KEYBOARD
PORT

Serial Ports

BDD-7 00-7 cA2 !
ves cat —o STROBE, The keyboard and printer ports,
T NoTe together with a number of control
I€6768 ARE 745244 signals, connect to the two parallel
$1 IS PIEZO SOUNDER ports of a single 6821 type PIA,
Fig. 3 Circuit diagram of the system interface. IC19. The centronics printer and

parallel keyboard share the first
port via two tristate buffers IC67
and 1C68. The PIA Eortis normally
8y set for input from the keyboard,
with the keyboard strobe going to

the CA1 line. When printing is in
o " . s \ ) - progress, the port is turned from
TXD-A TRANSMIT DATA !nputtt() Olijlgpuct g;d‘ a St_[l‘.(})]be Slgna|
- : . is sent on the ine, This.
mee « oxoabe s |0 3 cecenve oaa’ operation is performed for each
10235~ -character sent to the printer — in
B 2 TesEmAL between each character, the
i olee RTEA z;’:%’ ~% neauestroseno | teygoarg ishexan;ined SO thtalt .
] 7 : eyboard characters are not los
i -2 whilst printing is in progress.
mﬁﬂ‘_-————_—s-ﬁ . 1C20 CTS_A"z—G %} 2 CLEAR TO SEND . The Other pOI:t Of the PIA is
o~ 18]z ic23s / given over to various system
— ol 2 , .| signals. There are four inputs from
R B {2———f [l rransmiToATA | four switches which the software
v uses to set certain parameters
iy when the computer is first
a2 1, s _3 neceve oaTa switched on. The remaining four
casd TgseriaL lines are four outputs, the MAP
. SKe line for the decode section,/the )
. AT} ° 2 REQUEST TO SEND DRV select bit and DDEN line for /
s ‘ the flopﬁy disc interface, and a :
resles ‘:mq, Sceantosen ;li%ga; '\?:/)élecfr)" enables a sounder to g
The serial ports are provided by
b asingle 1IC,aWD2123 DUART
nore. N (1C20). The internal baud rate
ic2218 5168 generators derive their timing from
XTALZ 18 1 Eaha cavaTAL - a 1.84 MHz crystal oscillator. The
data and handshaking lines are
‘ bu(fjfiredkfrom Tl")rL tﬁ RSE):PZ levels
io 4 Circuit diagram i . and back again by the obligatory
Fig. 4 Circuit diagram of the serial ports. 25186/75189 pa?r. ‘ ’
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The Floggy Disc Interface

and PROMdisc [  mom
The floppy disc controller is L 3z W g l %m
refreshingly simple: it consists of Ve $37  B33iiEe
just three ICs, two of which are SS| o o )
uffers! The work is done by [C24, s (10 |

aWD1770 floppy disc controller, - e e ‘.c,.‘..,<}’ TOEXFUTSE
which connects directly to the 8007 """ a0

3 peripheral data buss. Input signals | .ch<}' TR

i from the drives are buffered by BA0 om0 o

’J ICZ 5, Whi|St Output Signals are WRRTPE mzic}]s WATTE PROTECT

; buffered by 1C26. The two drive PO SE— 3 ‘
select lines are derived from a e 1 I SECTION
single signal. This means that one [ S el
drive or the other will be selected step}l u\ 0 e roy
all of the time, and its drive select N el £Fe
light will be on. This causes no 2 oS0 o WRTETRTE
harm if the drive is set up to load " sl
its head with the MOTOR ON wol22 N2 S,
signal. The drive motor timing is N oo ‘
set by the 1770 by counting index ‘ ol s —
pulses. It will stop the drive nine ol A7
index pulses after the last Vss
operation, and will delay any e W —
operation until six index pulses - Tozse
have OCCUrred. %%I?Ewmnu 12 12 sRveT!

The EPROM disc is formed ’ iR e . ’

from an 8255 PIA, four EPROMs Fig. 5 Circuit diagram of the floppy disc controller.

and an eight bit counter. The data
lines from the EPROMs are
connected to one of the ports of
the PIA, IC28, and the high eight
address lines for the EPROMs to
another. Chip enables for the four
EPROMs, the program line for one
of them, and clear and count lines ’
for the counter are connected to R,
the last port. Because Flex only ‘
reads data from discs in chunks of o ——2 ves
256 bytes, not every address line .
is needed and the low eight BAD G0
address lines can come from an . 8l s
eight bit counter. To read a s
‘sector, the processor selects the [ )
correct EPROM as a function of
the ‘track’ and ‘sector numbers, 58 o pac-7 TS
then clears the counter and clocks nsr 3 pecer
it 256 times, moving each byte for
the port to RAM as it goes. 5788 oAU pes|2t
EPROMS may be programmed fie L S
by applying 21V to the VPP pin, h
setting the address lines and data,
and then pulsing the program line
for 50ms.

15V Om
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AN
AAAS
33
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N
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o
ol

-

I~

|
al
o
4

o
|

TOICs
31-~33

{ WK vy
J The operation of the remainder
| of the board will be described next
b month, when we also hope to bring
you complete constructional
details including board overlay and
parts list. If you'd rather not wait
that long, a kit of parts complete
with full constructional details is

available from Micro Concepts, 2 Ed
St. Stephens Road, Cheltenham, AN oA g
Gloucestershire GL51 5AA, tel Fig. 6 Circuit diagram of the EPROM disc interface and board. ETI

0242-510 525.
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PROJECT |

6809-BASED
'~ MICROCOMPUTER

Dave Rumball and Gary Mills conclude their description of the
workings of the computer before going on to consider the
choices facing constructors and the assembly of the two boards.

146818. This part is designed

for a multiplexed processor
address/data bus, but here is
used with a non-multiplexed
processor by means of a separate
address decode for the address
and data strobes. The CE line is
Ig’;rounded by a transistor which is
1eld on by the main +5V rail.
When the system power fails, the

IT he real time clock, I1C27, is a

+ B1
3\'/6
R34 NICAD
2k0

C5

5n0
chip is disabled in order to prevent
corruption of the data. The clock
has its own internal oscillator
which is driven by a 32.768 kHz NOTE:
crystal to reduce power IC21 1S 74L802

consumption. Power for the clock
is provided by a trickle-charged
NiCad battery when the main
power is off. avorb

The 146818 also contains 64 “F
bytes of CMOS RAM which are
used to hold various system
Evarameters, such as the serial
vaud rates, video timing

Q2 1S BC109

D4, 5 ARE OA91

XTAL3 IS 32.768kHz !
CRYSTAL

'BDO-7

&7 11 3 osc1
parameters etc. An RC network on BA0 O '_Dt*—-'i As
the PS input gives an indication of 12" cz1d

battery failure. The software
checks for this condition on power
up and loads a default set of
system parameters if the battery
power has failed.

cV1
2-22p
0sc2

The Display Section

. . . Vss

The display section consists of 12
three parts, the NEC7220A e
Elrapkhics controller 1C34, a(1 28K =

ank of DRAM, ICs47-62 (not part . el 4 .

of the processor address space), Fig. 1 Circuit diagram of the real time clock.
and some control logic. The
NEC7220A does 98% of the work OoPs!
in producing the video. It
generates the correct d'SPIaY_ . A capacitor should be added to the serial hasbeenincludedin the overlay diagram
address for the RAM, master timing interface controller oscillator circuit and the parts list in this article. .
strobes for reading and writing to shownin Fig. 4 onpage 38 oflastmonth’s In Fig. 2 on page 37 of the January
the RAM, and display blanking issue. The capacitor is C30, a 27p poly-  issue, XTALT islisted asa10MHz crystal.
and synchrony signals, The sixteen styrene type, and should be connected 1t should be a 16.00(_)MH_1 :cry:stal, as .
bit dis lay address is multiplexed between pin32 of 1IC20 and the 0V line. It stated in the parts list in this article. ’
onto the eight bit RAM address by
ETI FEBRUARY 1988

31




Ont
AYOMIN

e L 1 &

I9-8YSOL

SULLPLEL
ELYE]

i@

:
ggR

t
£
35§
i

3685808

g

“uoR3S ISIPWVY pue
sowydes8 ay jo ureBerp ynoad 7 By

4

)

ETI FEBRUARY 1988



