
0 J o
000
000
000
o o 0
000
0000
7000

0 0 00 00 0 0,00 .00000
J00000000 • 0000

00000 000000
000 0 OC 000000

000000 000000
00000 000000
00000 00000

00 0 00 0 0000
0000 o 0000
eooiaOc 000
oo

POWER SOCKET

MINICON SOCKET

HEX BUFFER

OIL SOCKET JUMP LEADS DIODES 0.1
CAPACITOR

10-WAY BINGE
RECTIFIER

02

USER PORT LEAD

07
06
06
04
D3

D
02 DO1
DO

D3

05
D6
07

USER PORT LEAD

TRACK BREAK

Mele.'111HEW. •
0 o 0 o , •
Cle 0 r.1_,C..-

121n10110=Ere-• •000000Do00
e 0 00 o o

0 o o o &LIE
000000 0 em;

elatioaa
0 00 o 0
=wee' 0

el'le • r m.i. •
• 1,e=

alerremacm . .., 0
11211 eFir• .s...,...0.x...pa.l

IN.1•i
m
=k1,

ag.
..Jpop ea, ..KM•Iraorar• ,IF• - , • •

1
• :7.4 .,::: . 31.1i1r,..•1'..• : Aiill+Mal:Mlalae lD•

_. e.•12.,•0. - e e 0 0000 00 000 -• • •
n • • 4.51,1.• .....owor.Te, 000 0 0 0, • • • • 0000 •

01213are

• *X4Se
el •• ;30 .

• eme z,1 0 ,
2,1maie

• 7-Atjw,...- ye • or.:1
•-• • 0,122:1•11:=

L.; "41i1E.. 00 Cia0 0 000
• • 4. o cre 0 00 

0 • 0/2ra 0
Sol:REZ• le • ,O,:r.e

• -,,ne-..T. prime-A ela .t.k •
.. .:10 0000 • er.:70., • =waft
O0000 • p 0 OT. ....,e o 0 ft, 0

W
- .00000 e • o e e 0Oooe

0 o 00 0 cue owe 0,
	Ze o 0 e •••er...5:1.y mielOnte

• 0 0 ',:aal 01110K0N/E0.

• 0 0 WO L .:ae

. ..Ea ..•
• 0-0M

• 0 Lk 00 r.%•:
• 0111,f0t2113

...„..,..,..... 00 e 00 e • 00 000
crimiLE 0 000 00 Pe C:J 0
0 0 0 o 00 e 0 0 • o. • 0 0 •
o o o 0 0 0 e • -• TWI e • 000
000000 me -• - 4,1 •Ixice o 000

- c.v. •
oc

0 0 ° • 0010[01:000 0 
• eor•tx.a..o

0 o 0 000 • •
0 00 000•0

0 0000
O5-21-ir000

 0 • el. 0 0 o
•—• 0 0 c

•;,yo. o 0 000
000 000
•*-..• •,,,,

0 0 00 o 0 f„.5 . 0, • o
o o o o o O• • • •• .tte
00000 ,

• oo 00000 • •• •., e
Gime:Feta . o 0000 o 000e .
000 - • .., n • 0 oo 00000 o;••• ..
O • , • _• 0000000000o •000.4

. 0. 0 u00 00 000o0-06257113-6 • • OO
0 0•,• • • • 0000•o •-o• • • 0 • • 0 •o•o•

0•01:1Ce"LE
0.o000affiE
000 oo•
•• •

L'3

ocbooIol000000 005bc5ot0o 0oo0oOX_X4.LXr)0ooO0 OO(J&
O

0I O

ORKSHOP/COMPLETING THE BUFFER BOX

ALL
BOXED UP
In our VWrkshop series we have discussed
the functions of the Commodore 64 and
BBC Micro user ports, and have shown you
how to construct a buffer box to handle
input and output. Now it is time to test the
box in operation...

Once the input buffer box with LEDs has been
constructed, we can write some simple software to
test its operation by using it as a reaction timer.
Here, we shall use bit 7 of the data register for the
input switch and bits 0 to 6 for the LEDs. The
objective is to time the interval between the
computer turning the LEDs on and a switch being
pressed. We must first connect a switch between
input terminal 7 on the box and the corresponding
earth; this switch can be of any type as it is to be
used only to make and break the circuit between
bit 7 of the data register and earth. A patch cord,
for example, can be used as a switch. Connect the
switch, ensuring that it is breaking the circuit
between bit 7 and earth (the value of bit 7 should
be one). The following diagram shows the
connections:

2 3 4 5 6 7 8

• • • • • • • •
LEDS )

Our test program first sets up the data direction
register so that bit 7 is set for input and all others
are set for output, and then zeros the data register.
After a random delay, seven of the LEDs are lit
and the computer's internal timer is initialised.
Timing continues until bit 7 is sent low when the
connection is made. Note that the LEDs are wired
in such a way as to light when a zero is present in
the data register and go out when a one is present.
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