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NASCOM type B RAM beoard: PCB modification

On issue 3 board, immediately ﬂ} cent to LK2, there will

ue 3 board ediately to LK2, there will

bevfo;;d a wide track running along the edge of the board at
right argles to the edge connector.

If only one through-plated hole is provided to connect the
wide track to its counterpart on the other side of the board

e el A —aat ML L =t AL

it is recommended that a piece of wire be soldered through
the hole to provide greater current capacity.



Introduction

The RAM B is a Dynami
may be configured to have a memory capacity of 16k, 32K or 48K
bvtes of user RAM, This on-board memory expandability {s made
possible by population options of either eight, sixteen or
twenty-four MK4116 (16,384x1 MOS dynamic RAM) memories. The
RAM B provides options for positioning the decoded memory
space to start on any 4K address boundary. The RAM B also
includes logic for a "Page mode operation' which permits up to

o Ao e

four, fully populated, RAM B boards to be used in one system
(192K In total).

ccess memory hoard. The memory

This Manual contains all the information necessary to build,
test and use your UuMhz - 48K Dynamic RAM card. A separate
Manual has been produced to cover the additional construction

and use of the Page mode and Write protect upgrade kit (part
no 024-110).
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SECTION 1

Construction

1. Do not begin construction now. Read through all the
documentation at least twice before starting in order to
ensure that no fundamental and expensive errors are made.

2. Do not leave the MK41l1l6 Dynamic RAM integrated circuits out
of their antistatic packing. (see Nascom 1 or 2 Manual for MOS
handling instructions).

3. Keep the box in which the RAM

card was delivere
should have to be returned for repair

-
i

4. Do not attempt to use too large a soldering (iron. Use an
earthed 15 to 25 watt soldertng iron equipped with a suitably
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mail bit. Use 22 Swg resin-cored solder.

72

5. Fit all components in the board on the same side as the
printed information.

6. Be certain to fit all integrated circuits and tantalum bead
capacitors in the correct locations and the correct way round.

7. Be certain to connect the power supplies to the Bus the
correct way round. (See Nasbus functional specification, part

No. 003-310).

Do not attempt to remove or plug in (integrated circuits on
board or perform any soldering while the power supply is
by .

9. If any difficulty is experienced when p]ugglng an IC into
its socket do not use extreme force. !f in doubt remove the

IC; check that the pins are straight and parallel and start
again. An 1IC insertion too! may be found useful. Note that
all ICs are manufactured with the leads spread apart by a few
dezrees to suit mechanised handling equipment. They can be
bent pzratlel with care using smaii piiers or one row at a
Lime by pressnng down sideways on a tlat surface. There should
be no bend in the leads and they should be at right angles to

the body.

i0. Bafore switching on any power supplies, ho e ar
against a powerful lamp and Iinspect both s des with a
magnifying glass for solder splashes, unsocldered joints,
incorrectly orientated components and bent IC pins. (To check
for the latter look at all ICs end on). TAKE T!ME OVER THIS.



11. The following tools are needed:-
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(c)
(d} A damp

{e) A powerful
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VTS

(g) A
check supplies
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utters

.
nose plier

=
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15 to 25 watt soldering iron
sponge or cloth - to Keep iron bit clean
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A magnifving glass

timeter

- not

1ight source
- for

necessary,

COMPONENT LIST

1-2

inspecting the PCB
but useful

to
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No. Part No Qt
INTEGRATED CIRCUITS
01 501-244 4
02 501-075 1
03 501-156 2
04 502-07% 1
05 503-157 2
06 501-020 1
07 501-008 2
08 501-032 2
09 503-006 1
10 501-279 1
11 501-004 1
12 601-900 1
MEMORY

13a 024-100 8
13b 024-101 16
13c 024-102 24
RESISTORS

14 614-100 1
15 614-103 1
16 614-101 1
17 614-102 1
18 6510-272 6
19 510-302 L
20 510-221 4

7415244 Dctal Tri-state buffer

0O'c 2 to 4 decoder
Schottky dual D-type

TTL Quad 2 to 1

input Nand gate
|nput And gate

EdiE
Hex inverter

input Or

Quad reset/set latch

inverter

Polara 150ns active

;“A
11

16K kit

32K kit
n8K kit

A AN T

;3:3
S, g, B,

RA
RA
RAM

pack
pack

resistor
resistor
reststor pack
resistor pack
- violet - red

741875 Quad latch
748156
74574

fiip-fiop
74157

multiplexer
7401520 Dual &
741508 Quad 2
F4isS32 Quad 2
7406 TTL O'c
7418279
74L504 Hex
54-018

delay 1
MK4116 Dynamic
MK4116 Dynamic
MK-’illﬁ uyllamlc D
899-3-R33 33R
899~-3-RL7 4L7R
898-1-Rb4_7K LK7
899-3-R4k.7K 4K7
2K7 .25watt red
1K .25watt

220R.25watt

red

brown -~ black - red

- rad -~ brown

34

fo o R

28
-

IC1
1C1
1C1

to &
to
to

-

KF1l
RP2
RPhL
RPS
Rl to &
R7,8,9,14

R10 to 13



RESISTORS Cont

21 510-220 1 22R .25watt red - red - black R15

CAPACITORS

22 609-127 1 10uF Tantalum bead 25v c78

23 609-110 6 2uF2 Tantalum bead 35v C7L4 to 76
& C80 to 82

24 520-104 48 100n Ceramic disc Cl1 to 48

25 520-103 24 10n Ceramic disc C49 to 69

71,72 & 77

26 520-330 2 33pf Ceramic disc cC70 & 79

IC SOCKETS

27 705-10%4 6 20 n

P
28 705-102 31 16 p
29 705-101 15 14 p

MI1SCELLANEOUS

30 705-113 1 20 pin header plug .3 inch DIL SKT 1
31 710-100 1 77 way Nasbus connector PL 1
32 024-200 1 RAM B PCB

SUGGESTED ORDER OF CONSTRUCTION

1. Unpack the kit and check the contents against the parts
list. Return the memory ICs to their antistatic packing
immediately after checking. Inspect the printed circuit board
(PCB) for any signs of damage.

2. RESISTORS Preform the 1leads of the 15 resistors to a
seperation of 1/2inch (12.7mm). Some resistors may be supplied
already formed. Insert the resistors into the card. Components
may be held in place after insertion by bending the leads
about 40 degrees in the opposite direction. Solder the

O ariris

resistors.

3. IC SOCKETS Check to see that all the 1C sockets do not
their pins bent or missing. During insertion take care not to
bend any pins. When soldering the IC sockets it may be a good
idea to solder only two pins on opposite corners to begin
with. Then turn the board over again and check that the
sockets are flat on the board, straight and alsoc correctly
oriented. See figure 1 for typical socket orientation marks.
Any necessary alterations may now be carried out with ease, as

only two pins are soldered.

h':l‘lﬂ
figavc
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each case.

"1

k. CAPACITORS Insert and solder:- (1) The 48, 100n ceramic
capacitors, located near the memory array which are C1 to CL8.
2

(2) The 24, 10n ceramic capacitors. (3) The 33pf ceramic
capacitors whlch are C70 and C79. (4) And finally the tantalum
capacitors. These are electrolytic capacitors and as such must
be correctly orientated (see fig.2 ), €78 is 10uF. C74 to C76

ad
an 80 to £82 are 2.2ufF.
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5. Using offcuts from the resistors or capacitors, solder in
position the test points marked with a square on the PCB. The

CRB FMNa Y -~ * H 1
GND (0v) test point is tocated near the 77 way edge connector.

The remaining test points are located near the opposite edge
of the PCB. These test points_are,_from left to right WR EN,
RD EN, MUX, WR2, WR1, RASO, CAS, RAS2, WR0 and RAS1l. Crop the
leads on the component side of the board leaving about 3/8ths
inch or enocugh 1lead to enable test hooks to be hooked onto

them. Crop the leads on the circuit side.

6. LINKS If the "Page mode and write protect upgrade kit" is
not installed and memory type MK411l6 Is used wire the links as

P S .......1.....1.‘._

shown overleatf:-



LK1 ¢ to 2.
LK2Z ¢ to 2
LK3 ¢ to 2
LK ¢ to 1
LK6 ¢ to 2
LK7 1leave out

If the upgrade kit 1is installed and memory type MK4116 is
s s as follows:-

LK1 ¢ to 2
1LKZ2 ¢ to 2
LK3 ¢ to 2
LK ¢ to 2
LX6 ¢ to 1
LK7 wire in link

Piease note that incorrect positioning of LK1,2 and 3 may

result in the memory being damaged. For further information on
1ink options refer to section 3-4 of this manual. Finailly, a
link shouid be inserted in each of the three switch pads (SWl
to 3) when the upgrade kit is not used, as illustrated belo

fig.3 Write protect Switch Links

y] » r 4
/. /. /
SW3 SW2 swl

6. ADDRESS DECODE Insert the 20 pin header plug into SK1. = One
corner of the plug has a notch in it, this is pin 1. It is
suggested that the address decode links are soldered onto the
header while inserted into SK1. This will maintain the pin

[ Lt L) L N - ]

alignment while the pins are hot. Refer to section 3-5 of this
manual and wire in position the decode 1inks on the header

plug..



7. INTEGRATED CIRCULTS lInsert the resistor 'packs wand [ICs
the following sequence:-
(1) RP1. . veomnonmeeea899-3~R33
(2) RP2.veeenonans899-3-RUT
{3) RPhL,....eeea-..898-3-R4.7
(LY RPS...evevecnse 899-3-RY4, 7K
(5) 1C25 to 28.....74LS24L
(6) IC33 & 3b4......704157
(7) I1C3%.e.euern...7406
{(g)Y IChWB, .. ........70L80L
(9) IC32...cveeeee--7ULSTL
(10) IC36 & B1...... 741508
(11 1C29. . cevunnnnn LIULS75
(12) IC35. ccveasane7ULS20
*% (13) ICh7...........54~018
(14) IC37 & 38....0..7UL832
(15) I1CHD. . e veenes7HLS279
(16) 1C30 & 31......78L8158
(17) IC1 to 8.vueee..MKt11l6 for 16K bytes
of memory
IC1 to 16......MK4t116 for 32K bytes
of memory
iCl to 2L...... MK41lle for 48K bytes

of memory

** jC 7 {(the deiay iine) has pin 1 icated by a white dot.

ICs are correctly orientated and in

the right place.

8. Take a final look at the card and check that there are no
unsoldered pins or solder bridges anywhere.

9. When satisfied everything is correct, plug the board into
the system. Power up the system and, if a muitimeter is
available, check the supply voltages. Check Nascom 1 or 2 for

Normal operation.

10. Enter the machine code "Memory test" program which may be
found in section 2 page 1.



fig.4 Component placement RAM B 026 1-7
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SECTION 2

1. MEMORY TEST PROGRAM.

This program is designed to run under Nas-sys on a Nascom 1 or
2. The program is split into two halves, part 1 executes three
tests giving the following error letter if the condition |is
not met :- '

A -~ lLocation not set to zero
B - Walking bit test
¢ - jocation not set to FF

Part two of the program loads a jump instruction into each
1ocation and then executes (t, moving the jump through the
memory as it goes. If the program "crashes" because of a fault
in memory the screen will hold the last address, or if this Is

cleared or corrupted locations 0D49 & ODUA will still contain
it. The program will loop till a system reset or fault occurs.

Execute 0C80 ssss eeee . Where ssss is the first location and
ceee Is the last location of memory to be tested.
ZEAP 780 Assembler ~ Source Listing

0290 ; NAS-SYS EQUATES

0COE 0300 ARG2 EQU #0COE
0C10 0310 ARG3 EQU #0Cl0
0c29 0320 CURSOR EQU #0C29
0018 0330 SCAL EQU #18
0028 0340 PRS EQU 28
0030 0350 ROUT EQU #30
0066 0360 TBCD3 EQU #66
0068 0370 BZHEX EQU #68
0069 0380 SPACE EQU #69
00BA 0390 CRLF EQU #6A
000C 0400 CS EQU #0C
000D 0410 CR EQU #0D

020

0430

ouu0
0C380 0450 ORG #0C80
0C80 EF 0u60 RST PRS
0c3i oC 0470 DEFB CS.0
0C83 EF 0480 LOOP - RST PRS
oc84 uD 0490 DEEM /MEMORY TEST PART 1/

0C96 0D 0500 DEFB CR.O



o e

ekl

241000
AF
ED5BOEOC
EDS52

E5

Y

LD
2A0E0C
E5

-~ T

-

3EFF
77
BE
3EL3

CL390D
7A
B7

CLubOD
EDAD

EAB20C

e -y

F o owm kv R E W N M

LD
XGR
LD
SBC
PUSH

PUSH

2-2

HL, (ARG3);FINLISH ADDR

A

DE, {ARG2);START ADDR

BL.DE -
HL
B.H
c,L
HL , (A
HL
D, H
E,L
DE
(HL) .0

HL
BC

[ o T oY
D,0

NZ.ERR
AcD
A

NZ NEWLIN

PE,ZCHK

ARGZ)

;CALC COUNT
;COUNT ON STACK

;AND IN BC

;START ADDR ON STACK

;AND DE
;READY FOR LDIR
;ZERO THE 1st LOCATION
sAND COPY T THROUGH
sSTART ADDR BACK
;AND COUNT
;CHECK FOR ZERO'

=M1 AN | sl zln]
;CLEAR ERROR FLA

;CLEAR A

;MEMORY SHOULD BE ZERO
;LOAD ERROR LETTER I[N
CASE

« TAIIIT
sFAULT A IF NON-

WALKING BIT TEST

;s INITIAL BIT POSITION
sPUT §T IN MEMORY
;DID IT GET THERE

QJ\\H: DIT DJ\'I"TI:'DM

, [ Rl

;LOAD ERROR LETTER
CASE
;FAULT B IF WALK

;BIT PATTERN AND
.1E IT FAILED DO

P [y = ¥

TEST

;WALK BIT ACROSS
sUNTIL IT REACHES
CARRY

LOAD FF TEST

MATIM
S
n
L |

YEDN
b S

IN

FAILS

FLAGS
NEXT

;DID IT GET THERE
;LOAD ERROR LETTER IN
CASE

:FAULT C FF NOT LOADED
sGET ERROR FLAG
sNON-ZERO iF ERROR
QOCCURED

;STEP ON TO NEXT .
LOCATION

- |
;LOOP TIiLL END
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e Y Y

EF
0D
50
0D
2A100C
AF

FRRERAEOC

L LF of b W e W W

ED52

o

3EC3
77

23
11270D
73

23

72

El

66

E 22490D

ED53290¢C
Cl

EDAO
EAUBOD
cF

4C

A 1
ur

C3330C

F5
F7
GF
69
Ch
DF
66
cl

DF

> 69

14

o e

————————

OPLOOP

RETURN

P oem o mn en gm ——

2-3

RST PRS

DEFB CR :

DEFM /PART 2 OP-CODE FETCH TEST/
DEFB CR,0

LD  HL,(ARG3)

XOR A

LD DE,(ARG2)

SBC HL,DE sCALC COUNT

LD B8,H

Lb ¢,L ;COUNT iIN BC

DEC BC

DEC BC sMAKE ROOM FOR JP

EX DE,HL ;s HL=ARGZ

PUSH HL ;sSTART ADDR-

LD A,#C3

LD (HL),A

INC HL sPUT JP IN MEMORY

LD DE,RETURN

LD (HL) ,E

iNC HL

LD (HL),D  ;FOLLOWED BY ADDRESS
POP HL sGET START ADDR BACK
LD DE, (CURSOR);GET CURRENT CURSOR
PUSH BC ; SAVE COUNT

et al. N

™o
Kol QAL

DEFB TBCD3 s PRINT CURRENT ADDR
LD (STORE),HL ;SAVE ADDR WE MAY BOMB
LD (CURSOR),DE;REPLACE OLD CURSOR

POP BC sGET COUNT BACK
JP (HL) ;JUMP TO TEST RAM
LD ;RETURM HERE HOPFULLY

JP  PE,OPLOOP;LOOP TILL DONE
RST PRS |
DEFM /LOOPING/

NEER DN

Al B LR LY A

JP LOOP '
--------------- ERROR ROUTINE
PUSH AF s SAVE FLAGS
RST ROUT ;OUTPUT ERROR LETTER
RST SCAL

DEFB SPACE ;AND SPACE

PUSH BC ;SAVE COUNT

RST SCAL

NEFB TBCD3 ;OUPUT ADDR -
PO? BC

RST SCAL

DEFB SPACE

INC D ;SET ERROR FLAG



0BL Y
0D45
ND46

nnL 77
WLPH F

0OD48
0002

F1
€9
DF

[ =Y
Ura

c9

1440
1450
1460 NEWLIN

TLI0

LT P

1480
1490 STORE

ol g 4 LSRN

;SPACE FOR ADDR

2-4



2-5

Memory test object code listing

0C80 EF OC 00 EF 4D 45 4D 4F 52 59 20 54 45 53 54 20
0C90 50 41 52 54 20 31 OD 00 2A 10 0C AF ED 5B OE OC
0OCAO ED 52 ES 44 4D 2A OE 0C ES 54 5D 13 36 00 ED BO
0CBO E1 C1 16 00 AF BE 3E 41 C4 39 0D 3E 01 77 BE F5
0CCO 3E 42 Ck 39 OD F1 20 03 17 30 F2 3E FF 77 BE 3E
0CDO 43 CW 39 0D 7A B7 C4 46 0D ED A0 EA B2 0C EF 0D
OCEO 50 41 52 54 20 32 20 20 4F 50 2D 43 LF uL 45 20
OCFO 46 45 54 43 48 20 S& 45 53 54 0D 00 2A 10 0C AF

0Dd0 ED 5B OE 0C ED 52 4 &D OB 0B EB E5 3E C3 77 23

opi0 11 27 6D 73 23 72 E1 ED 5B 29 0C C5 DF 66 22 L9

fL
0D20 OD ED 53 29 0C C1 E9 ED A0 EA 0B OD EF 4C 4F 4F
oD30 S50 49 LE 47 OD 00 C3 83 0C F5 F7 DF 69 C5 DF 66

OpD&0 C1 DF 69 14 F1 €9 DF 6A €9 00 00 00 00 00 00 00

Upon execution of the above program the VDU should output the
following message if the Memory card is functions correctly.

MEMORY TEST PART 1

PART TWO  OPCODE FETCH TEST

XX (rapidly changing aidresses)

LOOPING

This message will be repeated until elther a fault condition
arrises or a system reset is performed

However if the Memory card is faulty the VDU would output a
message similar to the example below;-

MEMORY TEST PART 1

aaaa B bbbb C cccc
aaaa B bbbb C ccce
daaa

aaaa

aaaa B bbbb
aaaa B bbbb C cccc

el =i - e = i

PART 2 OPCODE FETCH TEST
e

ee

®©

Where aaaa is a location in memory that will not set to zero,
bbbb wiil not accept certain data patterns, <ccc will not set
all bits high & eeee was the last address that did not accept
Jump command.

b

Memory test program cCOpyfP



