Nascom Microcomputers

hardware manual

10 BOARD

_ Inu’r/ output board for
i NASCOM micro- |
8 compufer systems

E NM part number o10-300 issue 1 date 4-3- 80 |
N Copyright © 1980 Nascom Microcomputers Ltd. , 92 Broad Sfreef,
B Chesham, Buds. HPS 3D 024-05-75155 tix 837571




 IMPORTANT

1/0 BOARD issue 2 PCBs

O underside of
o I

\\

O000Q pPOO

11 underside
cut fracks of IC19

s

gOOOO

O000000000

0000000000

O

0000000000

B,

Q.

erside

500000000

IC20 -
solder side

cwrs

Tgres
Do thon: (et

Tl / A—

ll Jan-e.‘

o@oooooo
@)

(.5 Y

ole]eloYoloYole

O

N
o~

component side

Ap error has ocurrad in the manufactura of
issue 2 I/0 boards; this error affacts only
the UART option and need nor be corrected if
this option is not to be used. 1f, however,
a UART is likely to be rvequired, it is
recormended that the following medificacions
ba made before the board is constructed:

I. On the component side, cut the track
intersecting the position of €16 and
connectad to pin 15 of IC20.

2. On the solder side, cut two tracks
and make links according to the diagram
given hare. It is essential that insulated
wire be used for the links to aveid a
short circuit.

It should be emphasised that thase
modifications must be mada if the UART
option is to be implemented; if an issue
2 board is used without thesa changes a
bus contencion could resul:, endangering
primary devices. We wish to apologise to
users for any inconvenience caused by
this condition.
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("F 7. ADD: The linkblock LBl should be linked only for options present
and in use on the board. Addressing for more than one board is given
in appendix 8.2,

/4/5 under '16 pin' ADD: SKT4, SKT5, SKT6
’é}}O: ADD: It is important to make sure that ICs are inserted the right
ay round; the pin 1 designation (notch or ring) matches the round end

of the bar marked on the PCB.

/}<3: from list of resistors DELETE: Rs 13-23. ADD: Rs 14, 15, 16, 17, 18,
19, 20, 21, 22, 23. :

7¢4: ADD: Diodes are aligned with their anode bands towards the + sign
on the PCB. )

/}423 ADD: The stop bit selection link (S.B.) should now be wired to
select a single stop bit or not wired teo slect two.

E;gé/h: to main board parts list ADD: R24-2K2
pigg/éi to parts list ADD: *PROM SPD/1-L(-H).
/7/7:/ADD: Insert PROM SPD/1-L(-H) into position IC20.

L{gz note that NAS1-05, BC212 and T39 are equivalent.
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it is advisable o make the
above corrections to your Copy

‘now and to keep fhis sheer.
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Appendix 8.2 (addressing for two boards): to the table shown append:

O

" This chart shows the recommended addressing for two I/0 boards in a
(;} system. The locations at which I/0 board devices may be addressed are
: those below AP, ports above A@ being reserved for NASCOM hardware.
Ports already decoded back to the system (e.g. $-3 if 'I0 BLOCK'
is set to 4, 0-7 if set to 8) should not be used.
It should be noted that the omboard PIO of NASCOM~! should be
removed if it is present; if this is not done a bus contention,
endangering primary devices, may result.

\___ Y,

It Is advisable to make the
“ above corrections o your copy
now and fo keep this sheet.
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1. Introduccion

The HASCOM I/0 board is designed to allgw tha MASCOM microcomputer user the facilities
of a 280 system counter/timar cirecuit (CTC), a 6402 type UART and thres Z80 system parallael
input/outpuc controllers (FI0s).

The board may be fitted with any or all of the devices mentioned as and when their
capability is required by the user. It is a NASBUS board made to f£it standard card frames;
access to parallel data lines is given by comnectors on the front edge.

This manual instructs che user in construction of the board and in its setting up,
ptogramming and use. As each port device may he purchased separately each has a
chapter on its addition to the board; reference to thase chapters is made where necessary
during the construction process.

2. Punctional specification

2.1 ganeral

The NASCOM I/0 board shall permit the interfacing of a NASCOM microcompouter system to
a number of external devices. Six independent B«hit parallel data ports, one serial data
port and a councer/timer shall be supportable by each board.

2,2 references
2.2.1 NASBUS functional specificaction PF/007
2.2.2  MOSTEK Z80 system Techpical Manual: 3881 PIO
2.2.3 MOSTEX 280 system Technical Manmual: 3882 CIC
2.2.4 6402 type UART data sheet

2.3 functional description
Fach board shall be capabla of supporting three MK3881 PIOs, one 6402 UART and ome
MK3882 CTC. Each device shall, by means of onboard links, be provided with fully
decoded addrass selection.
The board design shall include look-abead interrupt logic to emable the cascading of

a number of gimilar boards.
2.3.1 P10 _
All counnections to parallel ports shall be brought to ribben cable comnectors
on the edge of the board opposite to the WASBUS connactor. +5V and ground lines
shall ba available on the same coanector.
The interrupt daisy chain shall be preserved even if the boaxd is not fully
pepulated.
2.3.2 CTC
All clock outputs and trigger inpuca shall be brought to a 16 pin DIL sockec,
which shall alsc carry the CPU clock as a selectable source for tha counters.
The CIC shall be included in the interrupt structure at the pogition of
highest priority.
2,3.3 UART
This devies shall provide R$232 and 20mA current loop serial interfaces. 7 or 3
bit characters shall be selactabla. A crystal-controllad momclithic davica shall

e ) o o e e o =



make the following haud rate signals available for clocking the UART: 11Q, 150,
200, 300, 600, 1200, 1800, 2400, 3600, 4300, 7200. and 9600 baud.
The UART shall be excluded from the interrupt structure to simplify programming.

2.4 physical specification

Tha board shall conform to NASBUS specification (PF/007).

3, Optiond available

Each I/0 board is suppliad without its primary devices, each of which may be purchased
separately. The component packs available are as follows:

PIO option {up to thres)

MK3881 PIO

8131 decoder device

Ribben cahl;. plug and socket
UART option {ona only)

6402 UART and 8131 decoder device

MC1446] baud rate gensrator

1.8432MHz crysral

discrete components for serial interfaces
CTC option (one only)

MK3882 CTC

8131 decoder device

The main board kit contains all gthar components, including IC sockets for optoimal devices,
No documentation is suppliad with component packs; this manual should ba retained for
information on firting options.

Parts should be checked against the formal parts lists given in chapters 4,5,6 and 7 befor
construction commences,

4, Construction of main board

The comstructor is rscommended to make reference to the Construction Mamual for his system
computar if in any doubt about techniques or materials required to construct this type of
equipment. It is assumed otherwise that familiarity with this type of wotrk has already been
gained in the construction of the system compuler. It is, however, necessary to stress the
importance of precautionary haudling of MOS devices; degpite the controversial naturs of

this topic it is felr that the following precaucions at leaat should be taken to avaid tha



frustracion and loss of time that static damage to primary devicea could causa:

a}. do vet handla MOS devices by their pins; do not leave them out of their packing or
unpack them bafore they are needed. Rasisc the temptacion to try the f£it of their sockets,
b}, do not solder on tracks connected to MOS devices; avoid, if possible, soldering om
a populated board at all, Ensure that a ceramic-shafted low-leakage soldering irom is
" uged under any circumstances. i

e). Be careful ficting davices into their sockets; it is recommended chat the chip be
inserted first at one end, the pins being eased into the socket along its length,
Attempting to insarc all the pins at onca is unlikely to work. Removal of ICs ia more
1likely to cause damage than is insevtion; enmsure a clean extraction if this becomas
necessary.

4,1 action bafors construction

Unpack the kit of parts. ICa packed in antistatic tubes may normally ba identified
without removal; if not, handla them with cara while identifying them. Check all
parts with cthe formal patts lists, If option packs are present, check their contenta
similarly. Note that all option packs contain MOS devices; the main board kit does not.
If any parts are missing, particularly parts of thiz mammal, arrange cheir supply
befora proceeding,

Artange all components o hand in the preferred working environment and carry ou.
4.2 order of construction

It is recommended that all resiscors, capacitors, links, diodes, transistors and -
crystals be fitted before ICs are inserted, If optiona are being added, they should
be conscructsd Lo the point of IC insertion before any devices are firted.

If an option is being added after the board has been completed and put into usa,
it is not essential to remove the ICs from the board befora adding the new parts;
provided that the recommended type of soldering iroa is used, no harm should comas
to tha rest of the board. The sequence of assembly given in the option chapter shoeuld,
however, be followad with reasomable accuracy.

Diagrams showing the wiring of linkblocks and header plugs are given at the
appropriate points in the construction sequence; most show the wiring patterns
necessary to match the board with addressing information given elsevhere in this
manual. It is possible to wira boards te fumction in different manners; an
appendix on addressing for two-boaxrd operatiom is included.
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4.3 main board parts list

circuit ref. velue/type circuit ref, value/type
Rl 4K7 B2 10K

:13 330R ’ RS 330R
RE J30R R7 330R
RS 16K - R12 1X

RI3 4x7 Ry 2 KL
cl Z2u2, 10V tantalum elsctrelytice

Cs 2-19 ' 10nF disc ceramic decoupler

1C6 741332 Ic7 T4LSZ45
ICl4 7617 1c15 7417
IC16 7406 Ici7 741800
IC18 74L8367 IC19 §1LS97
IC21 a1n *

also supplied: 4x 40 pin IC sockats, ix 28 pin, 1x24 pin, 2x20 pin, 11x16 pin and 5x14 pin dittoe
printed circuit board
24 inches of link wire
a 77 way edqe comnector

4.4 Usipg a {" length of link wire, link poins 4 and C on link "I0 BLOCK" for cperaticn
with NASCOM~1; for operation with NASCOM-2 link 8 and C. nf’f

4.5 Insert and solder IC sockets as follows:

14 pin: 1C6, ICl4, ICIS, ICI6, ICI7

16 pia: ICs 1-5, ICI8, 120, 1C21 , KT &  SKT 5, ST 6
20 pin: Ic?, ICis

24 pin: Ici13

28 pin: Ics

40 pin: 19, IC10, IC1N, ICI2,

Note the position of pin 1 in each case.

4.6 Insert and solder resistcors Ri, 2, Rs 4-8, R12, R!3 aand R24 with reference to
the parts list.

4.7 Insert and solder capacitors Cl and €s 2-19; Cl is a tantalum electrolytic and must be
correctly orientated with the + aign on tha PCB thus:

OR

+ +

4.8 At this stage, before ICs are inserted iute their sockets, proceed to congtruet the
selected options to the point of IC insertiom.

4.9 Check all socldering for dry joints, solder bridgas and unsoldered-connactions. Examine
the board closely under an intense fight.



4.10 Ingert ICs as follows: .\_)
1C6 =3 ALEA2- ICT~T4L5245—. ICHPE TP - IE18s. 7417 IC16 7606
ICI7: 741800 IC18:-74L8367°  ICH9: $1LSYS ~I02%5. 8131

At this stage the ICs for the selacted options should be fitted according to option
ingtructions. :

Pun | A ‘tth g e.wb cr? bm% Wka.!’zézw:r-s .
4.11 Plug che board into the NASCOM system and modify decoding accordingly (refer to

NASCOM =i or =2 manuals). Ensure that the system functions correctly. On BASCOM~I
the onboard PIO will now be disabled.

COMPLETEY TO HERE,

5. PIQ option

Up to threa PI0s may be used; all ara aet up identically excapt for their selection linkblocks,

which are shown below.

5.1 parts list

eireuit ref. value/type

1C9/10/11 MK3881-4; Z80~PIO

1c§74ss 8131

ski/2/3 CAD26 SP100~230~455

cabla 26 way cable/skr assembly

5,2 Referring to the diagrams below, wire linkblocks as vequired.
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5.3 Insert and solder Circuit Assembly CADZ6 SPI00-230-455 sockat ianto positiocu as follows:
SKT1 for 1C9, SKT2 for IC10, SKT3 for ICIN,

%.4 Insert an B13! decode for each PIO as follows: as IC5 for IC11, as 1C2 for ICID and
as IC4 for IC9.

5.5 Insert ¥K388] PIO(s) iato sockers IC9, ICI0 or ICI] as required (MDS).

P10 1€ ao. €A skt. no, 8131 IC no.
1 11 1 5
2 1o 2 2
3 9 3 4

5.6 Referring to the PIO Technical Manual, check tha function of the PLO(a).



6. CTC option

6.1 parcs lisc

eireuit ref. type/value

ics MK3382-4; Z280-CTC
ICl N

SKT6 ) 16 pin DIL header

6.2 Referring to the diagram below, wire linkblocks as required.

O O 5
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e

|
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H

O
O
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d
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|

A2

0
o O 1 CTC /
| B1 08

6.3 Referring to the diagram below and to the CTC technical manual, wire the header plug for
SKT6 to provide the required inpugs and cutputs for the CTC. Plug the header into SKI6.

ground©9 80ZC/TO1
CLK/TRG® ZC/T00
CLK/TRG? ne
CLK/TRG2 ZC/T02
CLK/TRG3 ne
nc nc
ne nc

Veeo16 10system
clock

6.4 Insert 8131 dacoder into position ICI.
6.5 Insert CIC into position IC3 (MOS).

6.6 Referring to the CIC technical manuval, check the functioning of the CTC,

.

J

“/

J

J
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79P wug&’fnn ot tha &éTystal through a tight angle 3mm from the case; mount ths erystal

7. UART opcion

7.1 pazea lisc

eircuic vef, valus/cype cfreuic ref. value/type
112 £402/8017 UART TRt NAS1-03
IC1] MC1ALT] BRC ITAL 1.8432 MHz erysctal
Icy 8131 b1 iN4148

IC20 7601/5610 PROM™ js ¥4 IN&14E

 $1 §70R R23 S60R

n22 IK R1® 22

20 7 Rs 21, 14 4K7

ka 9, 10, It, 15, 17, 1& [} 4 . H4.

Ra 1%, 28, 17 10K

SKis 4,5 16 pia haader also supplied: YWIKSTIK PAD for cryscal

sr0a  rofi-ify)

7.2 Uirs linkblocks &6 shown balow.

'-.
-

{

O O5 o= /]
O °c ===
O O ==
O O

—

0
UART
L7

7.2: ADD: The stop bit selactlon link (5.B.) should now be wlred to
select a single stop bit or' not wxred to slect two.
7.3 lasect and solder resistors B3, R 9~II, X3 =23 und Rs 23-17.

-

.AJ?i Insert and sglder dicdes DI_snd D2.

4: ADD: Diodes are aligned with their anode bands towards the + sign!

Al

oo che board wich the KWIKSTIK PAD supplied snd solder in its lesds.

7.6 Insart and solder transiztor TRI; its orientaticm with the PCE {3 shown below.
Jefe  MAS(-0S BCRIL T 39 M.a(g.‘...J.




J

139 - B
base view |

7.7 Insert 8131 decoder inte posiciom IC3. lwaert  ProwA $6>/1 "L'(-H> e
IC. 2o pes Ko, \
7.8 1Insert MCl14411 baud rate genarator (M3S) into positiom ICI3, \“J

7.9 Insert 6402 UART (MOS) incto position ICIZ,
7.10 Refarring to the UART data sheet, test this device's functioning.
7.1l Connection may uow be made to the RS232 interface; its socket is showm below. The

interfaca may be set for transmission and reception baud rates by linking pins 14 and 13
of socket 5 with the appropriate pins; see diagram balow.

nco? 8oground groundQ9 80110
nc ne 4800 1800
20mA out nc 3600 150
¥12V 20mA in 7200 - 300~
nc =12V 200 600
RS232 outQ nc Tx clock 1200
- NC RS232in  Rx clock 2400
Veeotd lonc Veeo16 10 9600

“J
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8.1 PIO cable assignments

ﬂ core no, colour assignment
! brown BS
2 red B4
3 orange B6
4 yellow B3
5 green ' B7
6 blue B2
7 viclet ARDY
---8 grey : Bl
9 : white BSTB
10 black B@
11 brown ASTB
12 red BRDY
13 orange AQ
14 yellow nc
ﬂ Ig green Al
. ! blue ground
" 17 _ _ violet A2
18 grey ground
19 L white ' A3
20 black +5v
21 ' brown A
22 red , +5v
23 orange A5
24 yellow A7
25 - green A6
26 _ blue ue
10
80(

5
&

00 Q > EE_ . u
20( CID m N .‘CEQ Egg Eg Eg ::b ::> 'Jg; m
— AN
%0 Noooid € 5641 YS5S
%0 OO 00000000000
M : A =) A |}L’)
FODOEEI<<<I <] 5
o <'Dl< 2
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f
8.2 addressing for two boards i
Hax / L oy A7 A6 A5 A4 A3 A2
W1 Foads e 1 [
68  CIC mo i | > St T 000010 i
@9 !
ga '
¢B
i
gc  CTC no.2 0 000 1 1 j
¢D : : ' y
gE 5 . : b
oF . . ' ‘f
. 1
14 . : - i
11 UART no. 1 data 0 ¢ 0 1 0 0 ';
12 status F
|
13 Vo v !
&
| PIO no.! "*"*j A data 0 00 £90 1
A | §5 : \S W B data L
I to A control ' ;
| 47 1 H B control s
18 BFIO no. 2 A data ¢ 0 0 1 1 0
19 B data
1A A control
1B- B control
iC  PIO mo. 3 A data 0.0 0 1 1 1 5
1D B data '
1E ~ A control :
1F - B control '!
2¢
i
21 UART no. 2 data _ 0O 01 0 0 O 3
22 status
A
¢ v
24 PIO no. 4 A data ¢ 1 0 0 1
25 B data
26 A control
27 B control
- 3 ?‘
28 PIO no. 5. A data 0O 0 1 0 1 0 ' E
29 B data :
2A A control '
28 B control
2C  PIO no. 6 A data 001 0 1 1
2D B data
2E A control 4
2F B control !
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