
TIMEDATA MZ 163 

FOR 

16/32K RAM 

ATOM / EUROCARD 

INTRODUCTION 
Timedata's ran~e of MZ163 boards provide 16 or 32K bytes of RAM for use 
with the Acorn Atom or other 1MHz 6502/6800/6809 based computers. The 
various options available are; 

"1Zl63A 16K, built & tested, to fit inside the Atom's case. 
"1Zl 63B 32K " 
"IZ163C 16K " 
MZ163D 32K 
MZ163E Bare PCB, the basis for building any of the above. 

Also avt.ihble from Timedata is the MPlOO DC/DC converter. This provides 
all the power rails required by any MZ163 board from an unstabilised 8V 
nominal unregulated DC source such as the Acorn Atom main's adaptor. It 
can be mounted 'piggy-back' fashion on any MZ163. 

UNPACKING 
Check that you have received the correct items. You should have this 
leaflet plus; 
MZ163A; Assembled PCR fitted with 21 IC's and a single row 32-way 

connector mounted on the re•,erse side of the board. 
32 way plug {this may be sunplied as several parts). 
LP.ngth of tinned copper wire. 

MZ163B As MZ163A but the ~oard will be fitted with 29 IC's. 
MZ163C 

,_,Zl630 

MZ163E 

Assembled PCB fitted with 21 JC's and a 32+32 way oluo. 
Length of tinned copper wire. · 
As "1216¥, but the board wil 1 be fitted ~,i th 29 IC' s. 

Bare double sined plated through PCR. 



INST~LLING THE MZ163A & B INSIOE AN ATOM 
Rerove the base moulding from your Atom to reveal the printed circuit 
board. At the top left-hand edge of the board you will see four long 
rows ,of holes, two rows being labelled 'PL6' and two rows being 
labelled 'PL7'. Each row will consist of 32 holes 0.1" apart. 
To allow the HZ163 to connect to the Atom's hoard, a mating plug must 
be fitted in the third row of holes from the edge of the board. If this 
has not already been done then fit the connector(s) provided with the 
MZ163 as follows; 

Remove the ATOM's PCB from the case. 
Fit the connectors into the board so that the short end goes 
through the board, and the long end and the plastic moulding are 
on the component side of the Atom's board. 
Check that the connectors are the right way round (see Fig 1), and 
that they are fitted in the third row of holes from the edge of the 
board. 
Solder each of the 32 connection spills to the PCB, taking care that 
they are seated firmly with the long connector spills projecting at 
right-angles from the component side of the board. 
Check your work carefully for solder splashes or dry .ioints. 
Re-fit the Atom's PCB into the case, making sure that the keyboard 
does not foul the case. 

Decide whether you are going to fit the bus buffers IC2,3,4,5 to the 
Atom. They are really only needed if you are going to connect external 
cards to the Atom bus, the MZ163 will work quite happily without them. 
If fitted, they should be; 

81LS95 or 81LS97 in IC2,3 positions 
DP83D4 or 8208 in IC4 position 
74LS30 in !CS posftfon 

If you do not fit these !Cs, then you will need to fit tinned copper 
wire!links in IC2,3,4 sockets, as shown in.Fig. 2. 

Carefully inspect tne work you have done so far, and check that your 
Atom rtill runs as before. 

Decide which address space your new memory is to occupy. There are 
three mafn possfbflitfes; 

a) 32K HZ163 occupying 0000 to 7FFF 
In this case the Atom RAM !Cs 10-19,51 and 52 wfll have to be 
removed, as will IC6. If the bus buffer IC4 is fitted, then bend 

: pin 12 of !CS so that ft no longer connects with the socket. 
b) 16K MZ163 occupying 2800 to 67FF 

The Atom RAM !Cs 10-19 should be removed, as should IC6. 
c) 16K MZ163 occupying 3COO to 7BFF 

ln,this case the Atom RAM !Cs 10-19 should all be fitted, to 
give a total text RAM space of' 2800 - 7BFF. .., 

Whichever address range is chosen, wfre links must be fitted in SK2 
of the MZ163 as detailed fn Table 1. 



Plua the MZ163 onto the Atom's PCr, making sure that the connectors mate 
properly on all pins. 
The MZ163 requires power supplies of +SV at lSOmA, +12V at lSOmA (250rnA 
for 32K) and -SV at SmA. These are connected to the MZ163 via the six 
way socket at the corner of the board. 
If you already have a power unit capable of oroviding these supplies, 
they can be connected as Fig. 3. Note that the memory !Cs tend to self 
destruct if·their -5V line is missing for any length of time, so make 
sure that this line is switched on at the same time as the +17.V line. 
H-yo~ ha,e a 12'.' 5ijpply FathCF thaR 5'.', theR the MZ163 eaA ~e 
·Modified to accept this b; fitting a 5.1',' ze11ei i11 the Zl positio11, and 
a•lK ,e,ister iR plaee af the wire liRk iR t~@ R12 po,itioo. 

Alternatively, the MPlOO OC/DC converter can be used to r1erive the 
three supplies needed from an unregulater1 '8V' O.SA nc source 
(any voltage in the range 7.SV to llV will do). The MPlOO simply 
1110unts on top of the MZ163, plu9gin9 into the 6-way soc~et and 
supported by two screws. The '8V' supply to the MPlOO fs connecterl 
to the Atom as shown in Fig 4, so that it is provirled by the At01" 0 S 
mains adaptor. Depending on the actual current consumption of your 
HZ163, and also of the IC's on your particular Atom, the total 
current drawn from the external '8V' mains adaptor will he in the 
ran9e 1.3A to 2A; in most cases the later versions of the Atom 
mains adaptor (those marked 'l.8A') will be capable of drivino an 
Atom equipped with a 32K HZ163 and 6K qraphfcs RAM. If you are 
unlucky, then a larger 8V supply will be needed, a suitahle circuit 
is given in Fig 5, 

Recheck all the connections and links, then re-fit the lower part of 
the Atom's case, then 

S1,i tch On 

Your Atom should now be up and running with the added rremory. 
Entering: P,&718 
should give: 29 

showing that the text space starts at 2900 (hex). 
The answer; 82 

means that something is wrong so that the Atom can't see wor~ina 
RAM in the space starting at 2900. 

If all is well, run the memory test program given in 'Atomic Theory 
and Practice' to chec:C out your new me,rory thorouqh 1 v. But don't 
try to test the block zero RAM (0000 - 03FF) or the space uccupierl 
by the test program itself (2900. - 2BFF) : 

THE MZl 63C & 0 

These versions are equipped with a 32+32 way nJN41612 connector for 
use in a Eurocard rack system. The power requirements are +SV at lSOmA, 
+12V at 150mA (250mA for 32K), and -SV at SmA. The 'b' side of the 
connector is used to feed power to the bo~rd, the relevant pins 1-f!lnn; 

OV (GND) h32 and aJ2 
+5V bl and al (rrnm holr •r• on thr MZ163 hoard) 
I 12V hJ 
-12V h4 

A 12\' ~11~11ly m~y he u~c,I 111 pl~t1• ur !,'l hy lilt I,,., d IK ",l\l11r 1 .. 
phce of the lt11k 111 th,~ 1112 t)m-i-Hmt-im.l hy filth,'!~ 5.1'1 ""~' 
rllotlt '" 1.111 11 por 1l 11111 



The Atom hus is prune lo problem~ ldU\ctl hy noi~,· 1.1111pl ioq into I.tu, 
•ildr·i,~·. I In~·. 1111 pin•, o?4 ,o?!, 1. n?I,. If .v1111 on• l'Kl1•111llr111 lln• ho•, fur 
•ny dlsldnce, then It Is wise ln cnnnecl ,IOOpf' tc1po1dlor\ frnm lhesi,_ 
three l lne\ lo IJrDUlld neor ll11, M/lf,l cor111l'c:l11r. llnl1• ,tlso l.hc1l sonu• 
Issues or the Atom PCll have the ',1' .inrl 'h' sl,h,~ of lht• exl.erndl hus 
connP.C Lor revl'rserl 

CONSTRUCTIONAL NOTES 

If you are bufldina a MZ163 from a bare board, then the followfn~ 
will be of help; 
- Check both sides of the board thoroughly for faults in the etchinq 

such as bridges between tracks or broken tracks before starting to 
build. 

- Sockets should be used for the RAM !Cs ~IC14-29) as this eases any 
fault finding required, and also reduces the chance of damane to the 
!Cs. Whether or not sockets are used for IC's 1-13 is a matter of 
personal preference. 

- If the board is to be fitted into the Atom case, then low profile 
sockets must be used, and the capacitors used must be small tyries 
which do not protude above the top of !Cs 14-19, 

- If a DIN41612 connector is to be fitted (for rack mountinp use), 
then cut short all of the solder spills in row b except for pins 
1,3,4, and 32, Also connect pfn bl to the hole 'f' to brfn!I +SV 

,to the board , · 

- For fitting inside the Atom's cue, a row of 32 sockets will have 
to be fitted onto side B of the KZ163 PCB (the solder side) so 
that the finished MZ163 can plug onto the Atom PCB as illustrated 
in Fig l. Also, ff the MP100 is to be used, then a row of 6 sockets 
will have to be fitted to the component side of the MZ163 board tn 
mat~.wfth the pins on the MPlOO. The leads of this socket should 
be cut short on side B of the board, and the cut e~ds covered 
with a small piece of insulating tape to prevent any chance of 
short-circuits to the pins of the 32-way plug. A 4" x 5" piece of 
card placed under the MZ163 will prevent short-circuits to the 
components on the Atom board. 

- Be sure to check.the completed board thoroughly for solder splashes 
or dry joints, and also make sure that all components are in the 
right positions and the right way,round before a~plying power~ 

- Solder a wire link between holes 'j' and 'k'. 

CIRCUIT DESCRIPTION 
At the heart of the board are the memory !Cs themselves , IC14-21 (and 
IC22-29 for the 32K versions). Each of these !Cs can store 16K (163B4) 
'bits', so 8 !Cs are used to hold 16K 8-~ft hytes. 
The data output and the data input pins of each chip (00 t. DI) are 
combined and fed through an 8-bit bi-directional huffer IClJ to the 
computer data bus. 
The 7 address inputs to each memory IC are all connected via the 
damping resistors to the multiplexers IC9,10,11,12. The outputs of 
these multiplexers are derived from the computer address lines or 
from the outputs RO-R6 of the refresh counter !Cl accordin~ to the 
operation being perfonned (memory read, memory write, refresh, or idle) 
and also according to the timing signals generated on the board; see 
Fig 6 for details. 
The 4-bit adder IC2, in conjunction with parts of IC3 and IC4 and the 
setting of the links in SK2, determines .which addresses the KZ163 
board respond~ to. 
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ICl 
IC2 
IC3,7 
IC4 
ICS,9,11 
IC6 
!CB 
IC10, 12 
IC13 
IC14-29 

RM 
R6,7,20,21 
RB 
R9, 12-19 
RIO, 11, 14 

COMPON[NTS 

74LS393 
74LS83 
74LSOO 
74LS139 
74LS157 
74LS74 
74121 
74LS158 
74LS245 
4116 (200nS) 

10K lW 5% 
lOOR lW 5% 
220R lW 5,: 
47R lW 5% 
2K7 lW St 

Cl-4,8-14 O.luF min ceramic 
CS,6,15,18, 

19 100p min ceramic s,: 
C7,16,17 2.2uF 16V tantalum bead 

SKl /A,/B : 32 way socket, may be made from 4 
off Maplin part YW296, R-S 467-677 

/C,/0; 32+32 way DIN41612 plug,R-S 467-469 

SY.2 / A ,/B only : 6 way socket ,Map lin YW296, R~s 
467-677 

2 off 2,5mm x 10rrrn CH-HO screw (/C,/0 only) 
2 off 2,5nm nut (/C,/D only) 
S off plug Mapl1n YW13P, R-S 467-582, to mate 
with SK1,SK2 on /A & /B boards. 
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IAIIU: l : AllllH[ S\ I Nr. or r IONS 

11AM AllOR[SS RANG[ (hex) I.INK SK2 PINS ; 
9 10 11 1? ,~ 

16K 32K to lo lo to to 

0000 - 3FFF 0000 - 7FFF 13 
0400 - 43FF 0400 - 7FFF 1 
0800 - 47FF 0800 - 7FFF 2 
OCOO - 4BFF OCOO - 7FFF 3 1 
1000 - 4FFF 1000 - 7FFF 3 2 
1400 - 53FF 1400 - 7FFF 4 1 
1800 - 57FF 1800 - 7FFF 4 2 
lCOO - SBFF 1 COO - 7FFF 4 3 1 

2000 - SFFF 2000 - 7FFF 4 3 2 
2400 - 63FF 2400 - 7FFF 5 1 
2800 - 67FF 2800 - 7FFF 5 2 
2COO - 6BFF 2COO - 7FFF ~ 3 1 
3000 - 6FFF 3000 - 7FFF 5 3 ?. 
3400 • 7JFF 3400 - 7FFF 5 4 l 
3800 - 77FF 3800 - 7FFF 5 4 2 
JCOO - 7BFF JCOO - 7FFF 5 4 J l 
4000 - 7FFF 5 4 J 2 
4400 - 7FFF 5 1 
4800 - 7FFF 5 2 
4COO - 7FFF 5 3 1 
5000 - 7FFF 5 3 2 
5400 - 7FFF 5 4 ·1 

5800 - 7FFF 5 4 2 
SCOO - 7FFF 5 4 J 1 

6000 - 7FFF 5 4 3 2 
6400 - 7FFF 5 4 1 
6800 - 7FFF 5 4 2 
6COO - 7FFF 5 4 J 1 
7000 - 7FFF 5 4 3 2 
7400 - 7FFF 5 4 3 1 
7800 - 7FFF 5 4 3 2 
7COO - 7FFF 5 5 4 3 1 

Also link SK2 pin 6 to SK2 pin B. 

If SK2 pin 6 is linked to SK2 pin 7 instead, then add 8000 hex 
to the addresses shown above. 

16K boards are normally supplied 1 inked for JCOO - 7BFF. 

32K boards are nomally supplied linked for 0000 - 7FFF. 
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