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PREFAEE

The NBZ80-HL and NBZ80-ASED are the High Level versi.ons of the
SGS-ATES 280 Nanocomputer. They were developed to allow the
Nanoeomputer user to work with the aid of the tsAS-Z/N BASIC
Interpreter and the ASED Assembler/Editor Ooerating Svstem.

This manua.'l- describes both NBZ80-HL anrl NBz80-ASED. After a general,
rlescr iption of the svstems (Chaoter 1) and the install-l ation
proeedure (Chaoter 2) a brief overview is eontained in Chapter 3,
whieh r.rescr ibes the Hardware and Sof tware conf igurations. A detai 1ed
deseription of the hardware is contained in Chapter 4, whi'le the
per i oherals are rlescr iberi in Chapter 5. Some appl tcation exarnpl esfollow in Aopendix A. A Troub.Le Shootinq Chart is eontaineri in
Appendix B.

As manv parts of the system are eovereti hv other SGS-ATES teehnieal,
manua1.s, the rearler will find some reference to this literature i-n
the first ehapter of this manual.

I
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EIIAPTER 1-

rrErRoDoc{IoN

The SGS-ATES Nanocomputer is a product line mainly devoted to
beginners, students, hobbyists and in genera]- to people needing to
develop snall- and medium-sized microcomputer proqrams.

The low- anrl mertrium-end versions of this line (NBZ80, NBZ80-B,
NBZ80-S) are particularly suited to learning all about the Z-80
microprocessor fami.ly and to develop programs at machine language
1eve1.

At the upper 1evel we can find two produets of this line:
the NBZ80-HL, which supports the BASTC l.anguage

the NBZ8O-ASED, supporting assembler lanquage.

Both products ean also be obtained by upgrariing the NBZ8O-S, bv
adding the UPZ80-EL kit (see UpZ8O-HL Assembly lnstructions Manua'!.)
or resPeetively the UPZ80-ASED kit (see UPZ80-ASED Assemhll-v
fnstruction Manual).

F'or this reason, you won't find in this manual the description of
the part,s already described in other manuals. For instance, for the
description of the ePI, Board and Experiment Board or NKZ80
hexadecimal displ,av-kayhroard, refer to 280 Nanoeomputer Trai.ning
Systen Technical Manual i for a comprehension of the BAS-ZIN BASIC
Interpreter or of the ASED Ooerating Svstem, refer to Software
Manuals.

Here a list of related manua-ls follows.
280 Nanocomputer rraining Svstem Teehnical Manua1
\IDZ80 Teehnical Manua1
PPZ80 Technical Manual
ReZ80 rechnieal Manual
SGS Basic Lanquage User's Manua-l-
Basie Programmer Primer
ASED lJser's tlanua.l-
EPZ80 Technieal Manua1
UPZ80-HL Assembl-v fnstructions Uanual
IJPZ80-ASEr) Assemb]-v rnstruetions lilanuaL

Also useful. are the followinq:
280 mierocrocessor book 1
280 rnieroprocessor book 3

-P
I
rogramninq
nterfacinq

'l -]
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CHiTFTER 2

I'i.';S?ALT,&"IOH

2.1 Unpacking

Befr:re doing anythinq e'lse eheck the eontents of the shipped earton
and look for eventual. damaqe"

If any damage {or anv missinq oart) apoears, notifv immerliatelv the
shippinq firm or SGS-ATES Swstem ilivisi-on.
The li"st of the parLs'vou must find in the'oack i.s the fol lowinq:

Nanr:eomputer NBZ80-S, i . e. a eontainer (35.7 x 38.5 x 4.
s i ze,i ) inc l, uri i nq the CPI1 boarrl , the exper i mentes boarrl ,
hexadecimal kevboarrl, the plexiqlass eover and the
suPPl Y

4 em.
the

power

The EPlR.Ol"l expans j on hoarrl , wi th the BASTC Interpreter or the
ASED Or:erati-nc Svsr-ern resident- in EP,/RO1\,1 p'!uqged in the
vertical eonneetors of the €xperiment-s hoard (in case of
NBZ80-ASE* there is also an EPROI4, oluoged in a CPII boar<l
socket r os a i")art of the Operatinq System)

an alohanumer i e keyi:oar:ri with a eab l e for the n\/ mon j tor anrl
one for the serial connection, al so inel-urling a TV fnterfaee
Br:ard.

2.2 Systen set-up

Yo start the svstem, 40 the €ol lowing (see Fiq. ?.2..11 :

f,it the REZB0 boarrl in the vertieal eonneetors J-'t-- J?.' of the
exper imenter hoarrl

connect ttrte serial interfaee eab]e to .T5 on the Nanoeomnuter
CPII b*artt

eonne*t the video siqnal eable to the input of the T\r monitor

\_

$o?E

If Vor: use a TV set instearl of 6 r\rZB0 monitor,
s1d*p f ro:r- pin 7 to oin l- on the '!ead cominq f rom
J3 on the VDZ80 Boarr'l or use the W6ZB0 eahl e.

2-L

(

(



l

out the ON-OFF
Nanocomouter (J6

(BASIC-MoNITOP)
6r CPII board) i n

sw i tch crn .t--h e
oFF (l.lONInnR)

rear of
Frositjon

the
C

t

J5 PC0 6r

J3 5

s-4856

Eig. 2.2 .1. NFZB0-HI, and I\rBZ80-ASqn assemh l v diaqram

(

swi tch on
K e.rbOa f rl r

otrserve the cursor (a
the screen (other:r^ri se

f'tashino 'r-rr ) in lhe t-on 'lefi sirle of
'! ook at the trouh'l e shoot- i nq char: t)

the Do\,rer t-o eaeh svstem e'l.ement (Nanoeomput-er,
"n\/ mon i tor: )

press RESET key on Nanoeomputer hexa.ieeima-1 kevhoar:.t (rIKZ80'l L
L

MON ITOR

VHLZSO gs

cLz80-NC

REZSO

NEZ 80

oooB
oootr
oooo
o-trDO
Dooo

NANO CO}1PUTEN NKZ 8O

s

2-2
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i
enter the correet entrv point (see Table 3.a) on the lt1KZ80
rlisolav

sress GO on NKZBO

CIhserve that the NKZ80 rlispl.ay goes blank (if not, look at
t.he troub.le shooti ng char:t)

tcqE"l,e the O!'tr-OEF switch to the ON (BASIC) nosition

Fress the soace har on the a'l.r:hanumeric kewhoard

ct*serve a message (see "t'atr'le 3.a) on the screen

FOR, 'IVBESO-FII,:

A-,

(
j-ssue the r iqht terminal width
al*hanumer ie kevboarrl (in l-he last
641

ora
ease the

RETiIRI{
rlef aul t

rln the
va'l-ue i s

ohserve this new '! ine c,n the screen:

rvfEMatRY TOP?

i ssue the toD memory I ocat- i on j n rlec imal or a RETtlRt{ on the
alphanumerjc kevboard (in the !ast ease, the svstem founds
itsel f the rxernory tor: location)

chserve the new line on the sereen:

xxxxx BYTES FREE

The s:rstem is norr, readv to reeei,ve BASIC statements or Drograms and
exeeute them.

FOR lgBZ8O-ASED:

assign the input/oul-nut dev ices

proDer commands as rlescr iheriissue the
rnanua 1 .

i. n t-he sof twa r e

\..- '

r

2-3
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CIIAPTER 3

SYSTEII O\rERVIE:W

3 " L Hardware

Li ke the s imnlest \re !: s ions of the Nanocomputer ,
-ASH"I1 versi-ons are haserl on the NC-Z mon j tor,
F:PIEO*,! ol uqqed in the cPU hoard.

al so the
r:es ident

-HI,
i.n

a n.l
an

Of, course, a] I the funetions
ava i'l ahl e , hv the a i d 6f the
exper iment board

of the NRZB0-S Nanoeomnut-er
hexadeeimal lqqrrh6srA anrl

are
the

Besides the NBZ80-S,
rleseril-red in <letail-
manuals.

system eontains other
next ehapter or in

pa r tS wh i.ch wi 1 
.r he

seDarate teehniea'1
the
in

(

A pr inted boar:d (RIlz80) , to he Dl uqqerl in the verti.cal eonneetors
of the exper imenter hoard, acts as an FIP./ROM expans'ion. Tt eontains
the svstem fir:mware, the BASTe interoreter for the NBZB0-HL and
the Assembler and Flditor for t-he NBZBO-ASED (in this case there is
anr:ther EPROM, mounted tn one CPII hoard soeket, l inkino the \TC-z
Mon i tor wi th Assemb.l e r /ea i t-or ) .

An alphanumerie kevhoar:d anrl , rV monitor are
terminat. The keyboard contai.ner a1-so i nclurles a
hoarrl (VDZ80): the eonneetion hetrveen this
monitor anrl CPII board is shown in F'tq. 2.2.1-.

matched to form a
video interfaee

hoarci and the TV

i

1.

On the hraek of the Nanocomput-er a switeh mounted on a smal1 Drinted
board al1ows the user to seleet hetween BASTC or ASSEMRLER/EDfTOR
anrl MONIT'OR. f ts use wj 1l be descriherl in next char:ter.

3-1
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3.2 Resident Software

Memorv maDs for either NBZBO-HL and -ASEn Nanoeornr:u.t--ers are shown
t n F igur:es 3 .2 .l anrl i .2 .2 .

FB OO-FFFF

FO O O-F7FF

EO OO-EFFF

C O O O-DIIFF

not implemented
memory

1000-3FFF

OF'AB-OFFF

0 17 7-0FAA

00c0-0176

0000-0oBF

Fiq. 3.2.1 Mgp6sy r{36 for NBZ80-HT,

r
(

(

(

L
L

NC-Z IqONITOR

NE-z (opt. )

(free)

BK EPlROr4

(CPU BOARD)

BAS- z/N

BK EPROI'I

(REzB0)

(BUFtrER)

I5K RAM

(CPU BOARD)

NC-Z RAM

(free)

I,/O BUFFERS

(free)

3-2
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(

(

FB OO-FFFF

FO O O-F7 FF

T8 C C-AFFT

EO O O.E7FF

DB O O-DFFF

DO O O-D7FF

C8 O O-CFT'F

c0 0 0-c7 FF

1000-3FFF

OFAB-OFFF

0177-0FAA

00c0-0176

0000-008F

not implemented
memory

':..
Fiq. 3.2.2 - Memory Map for NBZ80-ASF:D

NC.Z }4ONITOR

NE-z (opt. ) BK EPlRCl'i

(CPU BOARD)( fr ee)

ASED-4

(free)

ASED-3

ASED-2

ASED-1

BK EPRO},I

(REZB0)

(
( fr ee)

NC-Z RAII

(free) (CPU BOARD)

I5K RAM

I/O BUFFERS

( fr ee)

3-3
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Notice that the upper I6K are reserved for the qD/a.OM, ei ther rr)h

CpII Board or on RO!! Exoansion Boarrr (F.EZ80).

rhe f ree soekets, of eourse, ean be f i'l Led with user-Droqramine.l
27L5 EPROMs. rhe ROr,t socket on the REZ80 Board (the ri.qht one) is
emptv and not enablerl in the memorv area: if a M35000 I K x I ROv
is to be used in here, the iumners must be changer:i aecordinq to the
rlesirerl memorv adriress (wi thin I K houndaries) .

For more details, see RnZB0 EPROrvl I'ixpansion Board Technieal Manua'1 .

The entrv Do j nt-s rel aterl to the BAS-Z/N and ASED Sof twares are
summarised in mah-'le 3.a, vrhich also shows the messaqes issue'l tr>
the .l i sn'l avs i n the var i orrs cases.

Tahle 3.a Ilntrv point and initi,al messaoe for different
sortware environments

(

(
,\_

(

SYS.nE[,1 SOFTr^rARr:
qNVIRONI{EI.[T

EI'ITRY
POINT

MESSAGE

}:IBZ8O-HT,
NBZ80-ASE]')
NBZ I 0 -ASFrn

BASIC
ASSEMBI.,ER
RnTroq

c000
e8 00
c000

SGS,/AMES BAS-Z /II]
scs/ATFrs Ass-z/N
SGs/A'nEs F:nI-ZlN

RHL.x.x
REf,. x . x
RF|L. x . x

3-4
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CBAPTER iT

NBZ80-HL and $BZ8O-ASED EARD${AFG

4.1 hrBz80-s

A rietailerl deseription of the NBZ80-S tlanoeomputer, whieh is the
hase for the }IBZB0-HL anr! NRZ8O-ASF:D, is eontaineri tn the 280
l'Ianocomouter Training Svstern Techni ca1 Manual .

't"here are tvro main differences hetween the standar:r1 version of the
NtsZB0-S and the one used in the riBZB0-HL or NBZB0-ASED: RAM size
and ON-OFF switch (also called BASIC-PIONITOR switch or SWB).

The RAM size is l5K (against
NBZ80-S).

the 4K mounted on the standar:r3

Due to this fact, memorv ehips are M4116 (instead of M4o27), and
the jumoers to select RAn-I size and al location are d j.f ferent (ssfer
to jumoers tahle eontaineri in the schematic diagrams and in the
above mentioned Technical Manuals).

The reason for the back swi.tch is the fo.! lowing. The se'l-ection
between the serial interface anrl the maqnetic cassette interfaee is
manual.ly done in the NBZ80-S, hy switching the TTY-CASS sel-eetorr
wh ich forces the MAG- signal to the Droper 1og ic 1-eve1 .

If the cassette recorder has to be driven hv a eommanrl
the ser ial interf ace (1 ike the virieo termina't ) the
between the two interfaees must he softr.rare-driven.

issuerl via
swt teh i. nq

A switch is requirerl to seleet hetween the Drevious situation (MAG-
conneeted to the 'I'TY-CASS switch) and a ne:,, one (MAG- driven brv
PA6, the bit 5 of port A of pIO #f).
This is done in the VOI
the Nanr:computer (cal l_erj

of the printeti board
carryinq this switch

ver s ion
Peo61)

on the
(Fig.

back of.
4. :r-.1) .

J

\.

4-1
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th

t-

f
\

MAG

swr -t
I

N

N

N.C
N.C

JI

-t
I

I

I
J3J2 I

I

L
N,c.

c MAG

{

FROM NXZ 80

(

N.C,
N, c.
N. C.

N.C.

N. C.

N. C.

N. C.

N. C.
N.C.
N.C.
N.C.

N.C.

N

N.

N.

N.

N.C.
N.

(

_t
s -46 59

PcO6-1- Arlapter schemattc diaqram (\IOl) L

__ I

19+
5

PA4 23 PAI
TXD -3 TXOI

PA5PA5
rcAS r 5 ICA51

PA7 _1? PA7I

RXD 7 RX 0

PA3 PA3

PA2 21 PA2
PA1 1q PAl
PA0 31 PAq
.5v .5V
PBI 30 PB1I

PR2 - ?fl I

PB3 PB3
PB4
PB5 P85
PB6 - l9 PB6
PB7 r8 PA7
PB9 _32 I PAg
GND -31 GNOI

GND ^ 36 GNO

GNO - 38 GNO

GND ^ l,o GNOI

RESET ^1
EFTTR ,r5

2 I

9

r0 I

^12
- !1

11.

^16
11
35

-37
1q

I G--
t9 o-
6 r=

23 r-
3o-
2t o..-

17 *-
?*-
25 G--
27 0--
29 o-
3t r-
l! o-
30 r--
28 o--
Zbr

22 0--
20 o-
l8 o-
32 0-
34 G--
36o-
38 0--
40 o--

15 o*
2O-
8o-
9 o.--
l0 o_
12 r-
13r
14 c-
15 C+
33r--
35o--
37t--
39e--

______<) 19

-------o 6
-------o23

<3
-------{21
-----< 5
_---___o 

1 7

"<7
-----rl 2 5

-27
<29
...J3t
<11
-------o 30
.<28
--'{ 2 5

-----a 2?
<20
-----o tg
----o 32
------o 34
<35
_--___-o 38
------o (0

-----o 4
<15
---4 2

-------o 6
-------o 9
-----a t0

412
------{13

-----o l6
------{33

-o 
35

'-----{ 37
<39

Fie. 4.1.1

1-2
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PA6

I
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To allow two eassette reeorders to be driven bv the software,
vaz version of this adapter unit has been introdueerl, in whieh
ICAS2 signal (remote eontro,l for cassette recorrler +2) can
eonnected to the PB? pin.

Tn this
4.1.2).

ease , the swi tch (nameti SI^18 ) is a doubl e swi tch (r i q .

the
the

be

The VO2 verson
tvlo eassette
Nanocomputer.

has been introc1uceri for the NBZ80-ASED (which neerls
recorders) and is now mounted a'l so on the lIBzB0-HL,

lo FT,
sw6

ta.c.

J2 J1 J3
MAG MAG

FROM NXZ 80

x.c,
N. c.

.N.C.

N.C.
x. c.
N. C.

N. C.
N. C.

N. C.
N.C.
N.C.

N.C.

H.C
N.C
N.C

N.

N. C.

N

N.C
N.

N.C

_t

s-{t5t

PeO5l Adapter schematic diagram (\/02,V03)

19 PA6PA6

o

lcA52IrcAS 2

23 I

TXD 3 TXDI

PA5 PA5
ICAS 1 5 ICAS ]

PA7 1',l I PA7
RXD 1 RX0I
PA3 25 PA3
P A,2 ^27 PA2
PAl -29 PA]
PAg ^ 3l PAqI.5v t1 5V
PB] 30 PArI

?t P82L_fts2
Pa-1 _ ?6 PB3
PB4 Pa4
PB5 -22 PB5
PB6 ^2C PB6t

rt P87P87

PBgI

GNO ^31 GNDi
GNO ^ 35 GNO
GND - 38 GNO
GNO GNDI

1

€JL-
^t I

-9
^r0 I

^17 l

---o.ti-
!5

___o$
1t
,7

-11 t

1(ts
19r
$o-
23+

2r G-
5o-
17 o--
7*
25e-
27o-_
29 o--
3lr

28+

2t, o--...-
?2 *,
20r
18 o.-

:r +----l
36 0----.j
38 o-*l
4 0 0-----.1

I

Il, rl

z >-.]
o---]

C--

r6r
3 3 0---
350-

39e

c
9

10

12

13

I

f-----.o 
1s

r---'o 6

l--'--o z:
|--.o3
i<21

-{5<J7
'_7
'---"---o 25

'<3t
------{ I 1

<30
-___-_-o 2 8

l---o z s

l----o, 
"l.--o , ,L*;;t-.'l-<18

Ir,
f31
T---{ 36
i__-_-__o 3g
€40

<15
------4 l
<6
.€9

^12
-_____{13

-_-_-<rl6

<33
-------o 35
-------o 37
<39

TC CLZ EO. N cL

I r-

Fiq. 4.1.2
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The upgrading of the NBZ8O-HL to the NBZ80-ASED (or
in qenera.l to a vers ion need inq two cassette
recorders) can he done with 1y1g \/O2 version of- the
Peo6l adaoter, can not he rlone r"rith the \/O1 version
(the version name is rvritten on the arlapter board) .
Tf vou have the VOI version and huv the ASEnr vou
can have 16s \io2 without anv extra eharqe (contact
SGS Svstem Divisi-on Product Marketinq).

NOTE 2

To al-.low the user
boards (REZ80 and
two wires and a
NBZ 8 O-HL.

to surrp]v Dower to the expansion
NEZB0) frorn an external supD'lVr
connector are furni sherl wi th the ('

An externa l oower suppl v is require.l
eonsumption of NEZB0 and RF:Z80 'i s more

if the Dower
t-han 0.5 A.

Tn this ease, the user: must move the iumper ABc (at
'l-ef t enrl of the I'lxper i ment Roard ) to the A-B
pos i t ion r dhrr eonneet the r:ed-h'l aek wi res-conneetor
to the EXTEP.I{AL POWER SIIPPLY p] uq and to the
external supp] v. (

L
t-'

4-4
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4.2 The EPlROn Expansion Board (REZ80)

.12

EPROMs car r:ving the
SGS BASIC Lanquaqe

is
the

For the NBZ8O-HL it is J?illed with four 2K
BAS-ZIN BASIC' Interpreter (deseribed in
User's Manual).

The EPROITIs are labeled "RAS-Z/N Rx. x'
They are plugged in the four left soekets
L-2-3-4.

The memorv space reserveri for the BASIC f nterpr eter
COOO-DFFFhexr so that the jumpers are those eorresponriing to
standard version, as described in the REz80 Technieal Manual.

xB
the

and numbered from 1
of, the REZ80 in the

to 4.
orde r

(

For NBZ80-ASED three 2-R x I EPROMs are mounted on'the REZ80 anrl one
in the CPU board.'rhe EPROMs labeled "ASED Rx.x" and numhered from
I to 3 inel-ude respectivelv the Editor (2K) anri the Assembl.er (4K)
anrl are mounted in the three left sockets of the REZ80; the EPRO?'I
numl'rered 4 is mounted on O49 (the I ef t EPROM socket) of the CPII
boar<l.

NOTE

Due to the presenee of the 2K x 8 EPROM on the CPII
hoard, the NC-Z monitor must al-so he in 2R x 8
EP/ROM. If it is in one lK x I EPROM, reouest the
Ne-Z in 2K x 8 EPIROI\,I and do the eorrespondinq
modifieations in iumpers for EPROM size and
al-location.

(

t

(

t"'

4-5

The EP/nOU expansion board allows to expand the EP/ROM and is
deseribed in detail in the SGS-ATES REZBO Technieal Manual.

(
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4.3 ?he keyboard

The al nhanumer ic kevl:oar.] i s
37x21-x5.

ine]uderl in a container sized cm.

Besir{es the standartl ASef l kevboard, the eontatner incl u,les
interface board (VDZ80,/B), a power supplv, a cool inq fan
interccnnectinq cahles (see Eiq. 4.3.1).

a video
and t-he

f
(

The aLshanumerie kevboard is a Kevtronie mod. 1.54I ASR33 tvpe.

(

I N TER NAL
VIEW

TOP VlEf/

t5

Jl-22e J 1-22c

le-c

32 a-c

PLUG

2 X 1 sACT,

13 J5 J6 J7

At-,lnEO GND

H EATSI N(

-l
I

s- /.86r

t
Schemat ic rl iaqram of the conso l e un j t1

$

AL OO2

POWER
SUPPLY
,5Y ?.2A

AL OO2
VDZ6O/B BOARD MONITOR TVZEO

HEATSINK

J1

CLZSO NC-I6 BOARD

ALPHANUMERIC KEVBOARD

Fig. 4. 3.

4-6
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P

rhe power supp-r,v can
t/ideo fnterfaee Boarrl

A swi tch on the
power supplv.

sink ?.2 A at +5\/ and surrp'l ies pcrwer f-or the
and for the fan.

back of the container al'lows to switch on/oF i" the

An internal cal^r'le eonnects
Board (.f4 Connector) ,
descr iot i on.

the keyboard to
see Fic,. 4.3.2

\rideo inr-erfaee
kevboard s iqnal

5F
he

the
for

A cable for the serial connector, attached to the J5 eonneetor
the tlirieo Tnterfaee Boarrl, is free on the other end, to
eonnected to the J5 eonnect-or on the r{anocomputer CPTI Boarrl.

'Fhe video 'l.ea'l attaehed
Board is free for: the
Monitor.

to t-he J3 eonneetor of the
eonnection to the antenna

virreo Tnterfaee
soeket of the

NOTE

rhe MREO- signa ! for the Virieo
f oreed active ('!ow) in order
se'lection 1ogic. It is rlriven
the r/ideo fnterface Board is
as the CPII Boarri.

f nter f aee Boarrr i s
to enabl e the memorv
hv the CPII on] y when
shar: inq the same hus

'l'he rV z.80 moni-tor has a 12 inch
reeejvahle eCTR. format (6?5 lines,
frame frequency).

CRT displ 3y,
L5,625 HZ 'l ine

wi th stanrlarrl
freouencvr 5nHz

't'he input impedanee is 75 r:hm, with no DC coupl ing.

Tt needs 2.20-240 v,
crllr and ean he orriered
TVZB0).

Dower consumotjon of 41I{, size 30x33x28
senarate part from SGS-A'l'ES (or:rler co,lp

has a
asa

a

:

i ...'
t.

4-7
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COAT,A OUTPUT
2.1, 5

-0.7 to. 0.4

tsREA},( - }.{ERE IS

* * wit h repeat ca pabitity

GND

"5V

BIT

BIT 4

BII 3

BIT 2

BIT ]

BIT 7

8IT 5

EIT 5

STROBE

tnpul F&Frer:
Data outp*t I

St rabe:
Strobe repeat:

STROBE

ST ROEE I}

f = 8 tol2Hz

T d (DATA OUTPUT to SrnOee detay)
sha lt be 0.5 to 20 ps

STROBE *t

STROBE **

REPE AT

BREAK

HERE IS

STROEE

(

(

(,

Svdc at 250ma
I bit parallel (ASC tt)
repeating or non-repeating strobe
internal circuitry with REPEAT key

OUTPUT TTL COMPATIBLE

Recornrnended con,nector EDAC 305-024-soo -zoz or equivalent

Fig. 4"3.2 - Kevbclar:rJ siqnal rleseriptjon t
['

I

2

3 o
l+ D

5 E

6

7

Jo

K

o

I
I
l0

12

l1

Ao
B

o

C

Fo

oH

OL

OM

No
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CEAPTER 5

PBRIPTIERALS

$"1- Cassette reeorders

One or
memorv

two audio eassette reeorders ean be uSed aS a low-Cost maSS
storage medium.

"t"he sugqested tvDe i.S the
PHf I,IPS N22 3 3 ) descr iheri
r{anrra'l- ) .

RCzB0/P (a
in rletarl in

ve r: s ion of the
Rr-280 Techntcal

four
the
for

the

see

modified
t-he SGS

ryhe CPII Board earries an interfaee for the maqnet.ie eassette
rlescr ibed in the CLZB0 reehniea'l Manual and in the Nanoeomr:uter
'r'raining four:se 'neehnica'l Manual. 'Phe reeorrier (s) is (are)
conneeted to the Nanocomnuter hv the use of a eahl e p-,'uqged in the
J3 conneetor (the too left one in the eptl Board).

There are two different recor:<1inq cat'rles: the ri27,80,/P (with
i acks, to be userl with two reeorrier:s) for the NBZB0-ASED and
w10280/P (irith three iacks, to be used r+ith one onlv recorder)
the NBZB0-x1.

5.1.1- Use of eassette recorder with NBZB0-HL.

"nhe SAVE commanrl is userl to dump a €ile orogram on a cassette;
LOAD and Mf,TlGE eomrnands are used to loarl it from a cassette.
Tn order to use the eassette (af ter the svstem i.ni zia l-i zation,
Chapter 2), do the followinq:

(
connect the recorder cahr'l e as shown

eonnect the reeorder

eheck the position of
of the Nanocomputer:

power g3l^,1 e to
the switch on

it must be in

i6 triq. 5.1.1

the mai.n Dower

the arlapter
the ON (BASIe)

on the hack
Position.

I

I .. .

\

r

5-r

(

(



EL

wl0 280/P
{
\

r:

I
REM

ililllulrliltilillilrtlilll
lllililllil lill lllillllllitllt
tt ilililllt llli illlltll lttrll

ll ll l l lt l tri lu ll l llllllilr

s-4855

Fiq. 5.l-. I Conneetion hetween NBZ80-HL
anrl ReZB0/P reeorder.

DT'ETP PROEEDURE

If a program file has to he reeorrler on a eassette, foltow these
instructi ons: '

issue the SAVE commanrl: the svstem wtll. ask

READY2

PHO

r:osition the eassette and push the Rllrl
recorder. If the reeorder r.ras previousl-y
and PAUSE presserl, rel-ease PATISE now.

ansvrer 'Y' at the consol.e: the dumoing wiI 1 start

character wi 1'l- appear

(

anrl
set

PLAY
with

kevs on the
RF:c, PLAY

at
on

the
the

end of the <lumpinq, a n>r promnt
d i sp'l-ay.

!

NOTE

The eassette doesn't stoD
recorrlinq: stop anrl rewind i t

at the end of the
manua.l.Iv !

(*

e'

! . a a aOa

oootr
oooo
otroo
ooou
ooDo
otroo

xaNo cotrPulEn NKZSO

s

5-2

(

\

J3 J5 J6 J7

cLz 80 - NC

JI

REZ 80

J2

NEZ 80
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(
LOAD PROCEDURE

To load a proqram file:
pr:sition the eassette at .the heqinning

i.ssue the LCAD or MERGE commanrl (LOAD
atreaniv in n'lemorv, while MF:RGE: doesn't)

- when the program has been ].oaded, a
r*itrX axlpear on the screen.

of the file

elears the proqrams

promot char:acter (">")

ISOryE

A ter loadinq, the eassette rloesn't stop.

5.l-,2 llse r:f eassette reer:rder with t{BZBO-ASEI)

As p::e.r i ous l-v outl- i ned , the NBZB0-ASED regu i r:es thein nrder to use two recorrler s s imultaneousl v.
wl0280/P cable

'I'fue resorders must he conneeted as shown jn Fiq. 5.1.2.
Ths cassette reeorCer must be rleclarerl as an input or
#err{ee srit"h the answer rcrr to the input/output requests:

INPUT (L,H,C) =
OUTPUT (L,H,g1 =

].n r;fi1r+r f or :

in Assemhler. See the ASFD Manual for a
Ass*y*l:ler and Editor initial ization and

an output

detailed deseription of the
use.

a]:e
the

AS

rN
BIN
trs

(L/H/c) =
(t,/H/C't =
(L/H/e) =

Tl^re recordinq formats used hy Ne-z anrl ASED operatinq Systems,{ifferent" rhe NC-Z does not use a svne ehar:acter nor cheeksum;phYsical format of data on tape is a f ree format or:qan izerL
f o1 I or+s:

20 sec MARK (1) silence 1.00 nul't s recorrts I00 nu lI s

i
\,:.t:

5-3

(

I

(
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The ASED Operating Svstem forrnats data in reeords separated bv a
per iorl of 2 seeonds of si I ence in order to al 1ow automat ic
start/stoo control of the audio cassettes.

Each reeord is composed try a SYNC eharaeter, B2 ASCTf charaeters and
a B b'i t eheck sum .

\

{

Noti,ce that each B-bit charaeter is spl it i nto 2 5-bi t
characters in order to limi-t the influence 6f the tape
var iations. For the NC-Z eaeh eharacter is an 8-hi t
charaeter.

BO BI B2 B3 B4 B5 B5 B7

LSB MSB

S"ART STOP STARry

NOTE 1

ser ial
speed

serial-

Rememher to start the recorders
them as an input or an output:
f or the read ing recorder anrl the
for the wr iting reeorrier.

hefor:e assignino
press the PLAY kev
PLAY and REe kevs

(_

€

I

reeord I 2 s silenee reeord 2

SYNC 82 ASeIf characters chksm

BO B1 B2 B3 B4 B5 B6 B7 STOP

(

5-4
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,' NC}TE 2

The H inout assiqnment
future expansion) .

is not used (reserved for

'') REM

Mtc

v'tzz80lP

REM

P HON

s-48 57

Fiq. 5.L.2 Connection bet-ween NBZ80-ASnD
an,1 tr.,rr:: RfZBA/P reeorders

lilllillilillililillllil
lllilliililriilililillr
ilililililililililililil
ill ill ililil1ililililt|
N?

WR ITE

READ

)

)

)

ililil ilil ililH ilil I lit

illllllillIilililililIilt
ilrl{tililtilililililIlil
lillillItIllltilil[Iilt

2

^-ta

J3J4J5 J5 )7

CLZ 80

JI

NEZ 80

REZSO

JZ

oooc
oooo
oooo
00no
0000
ootro

HANO C O&}UT ER NKZ BO

(r(l
UD

J-J

)
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5.2 Printer
rhe printer (order eode SSZ80)
eonneetor (J7) on the CPU Board
Fie. 5.2.1).

Tt is therefore
the PIO siqnals

:.,.]

)can be
via a

eonnected
pr inter

to the PIO *
eable (w12280,

2
see

necessary to diseonnect the actual cable car:rving
to the Experiment Board.

the binary
of the ASE!)rrH* to the

rhe READY LED on the printer ca}:le must be oflr to indicate that the
SSZ80 printer has the paper loaded an the READY switeh correctly
set.

5 .2 .1. tlse of the pr i nte r wi th NB Z B 0 -HL

nhe eommand LPRINT must he issued in orrler to print an outout fi'le
(SEC SGS BASTE LANGUAGE I-ISER'S MANUAL).

5.2.2 llse of the orinter with NBZ8O-ASED

1 )

The printer ean be used as an output deviee either for
output or for the Iisti.nq tn the Assemhler environement
ooeratinq system. To print the krj.nary output, answer
assiqnment statement:

BrN (L/H/Cl =

To pr: int the l istinq, ask I'H'r to the ass iqnment statement:

r,rs (L/H/Cl =

)

)

5-6

)

)
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i,,.I.,r

I

J2

AAE{I

or 7.15 l6?
--------i

POI

Pcl

To rHE coNNEcToR,/L-
oF cPU soaRo ( I\- ,l

I

oaul

)
I

I

I

I

I

I

L

PD2

IO TBE KEYBOARO
(oPTloNAL)

.!yI
., - nri_l'xn

Er {l--!------rn eTl---i-srrc sl-er''*"[iI*$."J. t:"'- ill;jJJ-.L

:)

Ga0

' $FEE

GNO

aii

L

) Fiq. 5.2.l- Pr inter cahl e conneetion rliagram

5-43S

)

5-7

To rHE ssz8o < J\-

)
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I

I

l

I

I
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A.1 ![8280-HL

After the initialization
BASIe program, computinq

10
20

30
40
50
60
7A
80
90
100
110
120
t30
I40
150
1"60
170
180

x
15
30
4s
50
75
90
1.0 5
i-20
135
150
165
180

REM PROGRAM SIN
REM EOMPUTES ANN DISPI,AYS THE VALIIE OF ']'HE
FOLLOWING FIINCTTON
REM t = STN X + SIN 3X + SIN 5X
REM TOR STEPS OF 15 NEGREES
PRrNT t Xt, ' Yrr
PRINT
REM HF:ADING OP THE TABLB
X = 15
B = x/57 .296
REM B TS THE VALI-'E OF A IN RADIANS
t = SrN (B) + SrN (3*B) + SIN (5*B)
PRINT X, Y
fF X = 180 GO rO 180
X=X+15
REM UPDATE X
GO TO C0
REU LOOP AGATN
END

ZY

APPENDIX A

EXAUPLES

( see . Sect ion 2 .2\ 't et's i ntroduce a s imcl e
and riisplaying the value of the funetion:

executed and the

Y
r.93185
2.0000r
.7 A7 \22
0
.5r1623
I
.517659
5.96045F:-OB
.147 062.
1.q9997
1.93r9
1. l0 2q2E-04

y = sin (x) + sin (3x) + sin 1Sx).

Enter f rom the eonsole the fo-1 lowinq program (note that each REM
statement is onl-y a eomment) :

)

Tf vou enter RUN now, the Drogram will l-re

fo]-)-owing tabl-e wil l appear on youri displav:

)
d

)

A-1

)

)
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;:, )
If you want
reeorder as

to save
rlescr il-red

you,: proqram
in fhaoter 5,

on
then

the eassette, conneet the
i ssue:

the
Y

'-\
)

(')

SA\TE

followerJ hv a RETURN.

The guestion:

READY?

wil l appear on the rlisplav.

Start recording on the eassette
and issue a Y on the kevboard.

At the enri of the recorcli.g, an

OK

messaqe is riisp'layed,
the cassette.

recorder (bv press tnq P[,AY and F.En)

f oll owed hy the prompt. Af ter that r rewinrl

When vou neerl to ,load the Drogram hy the cassette, use
in PLAY and issue a LOAD or MERGE commanrl r &rrr1 answer
c{Llesti.on

reeorder
to the

READY?

rf a reeorrlinq erl:or occurs, an error messaqe wi'r'r aDFlear;the voiume eontro'1. and trv again, tili a suceessiut rearlinq.

A.2 HBZSO-ASED

Let's try to write, eomDi'l-e,
Assembler.

l oad anrl execute a s impl s Drogr am in

adi ust

The pu,:pose of the susgested nroqram is to wf i te a
d i sp] av of the Nanceomouter hexarlee imal kevboarrl anrl

Suppose that t,/e are usinq the eassette
code and the printer for the listinq.

messaqe
make it

on the
f 'l reh

for the souree and binarv

Af ter the ini t ia'1-izatton (see
Point e000 hex) and assign L
outirut . Rememher to star t therrCir kev.

Sect ion 2.2\ , enter the Eri i tor (entrv
as the inout rlev i ee and ?. as the

wr i t ing recorrler hef ore Dress i ncl the

wait for the queue on the cassett-e anrl when t-he
apnears on the displ av, i ssue as ,,A,' (AppEND) eommandwri.te the source proqram.

orompt ( 1r * 'r )
in order to

I

_/

\
)

I

)
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1
I

l'hen enter the text I isted at the end of this Appendix.

3o

the eassette
'Wrt eommanrls,

swap it
of *F'

via
be

Vhen the text has l'leen entered to memory,
:y issuinq the eommand nO'. (For the use
see the ASF:D [Iser-s Manua'l ) .

on
or

If some mistake has been done in the previous stepr correct it by
use of the Editor, bv rewindinq the cassette, assiqnino both input
and output deviees to the cas$ette and using the Edttor eommands to
read (R) the olrt f ile, modify it and dump it on the new cassette.

Tn r:rder to compile the souree program, 1et's enter the Assemh!-er
environment (entry point e800 hex) anrl assign the cassette as
input device and for the binarv output and Ir for the l isting.
Read the f irst time the eassette hy answerinq rrl rr to the question
"PASS?" and rewind it af ter the nei., guestion "PASS"*.

Start both the reeorders and rearl again the cassette to compile the
source program, by answering tt2tt. the binarv code is generated hv
the Assembler and recorded on the eassette.

Tf a printed listing is needed, rewind the eassette
from the Assembler hy answerinq '3u to the queslion
pr:inter wil.1 be activated and the listing printed out.

anrl rearl
"PASS?'r.

i.r
The

'rhe binary tape ean no$, be ]oaded from the Monitorr rewindinq the
eassette and loadinq it bry the eommanrJs 2nd and LD on the
Nanoeomputer hexadecimal. kevboard (the 2nd eommand is requ^+sterl as
the binary tape has not been qeneraterl in the NC-Z format).
Rememtrer to activate the Monitor bv the aid of to hack switeh (it
must be in Monitor or OFF position).

Enter the entry point ( j-n our case 0200)
keyboarrl, then press GO; the program wi1-1
messaqe wi1.l- flash on the hexadecimal display.

the hexarlec j mal
exeeuted r drld a

)

)i

)

A-3
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SOURCE PROGRN{ TO BE ENTERED FOR TEE PRESENT EXAIT{PLE

,,.)

-)
MAINs ORG 200H

LD SP,0F90H
XOR A
ouT (PoRinBe) ,A
LD A,OCFH
our (PoRTAe) ,A
LD A,OFH
ouT (PoRTAC) ,A
LD Br3

I)ISGS: LD HL TTABSGS
EAI,L i4SG

DJ}IZ DTSGS
LD Br3

DSYSTE: LD HL,TABSYS
EALL MSG
DJNZ DSYSTE
LD Br3
JR DISGS

,
;MSG SUBROUTINE

;DISPLAYS A MESSAGE BLINKING

MSG: PIJSH BC
EALL WATTB
LD DE,LEDH
LD BeroAH
LDIR
CALL WAI'I'W
POP BC
RET

;STACK TNITIALIZATTON

;PIo +1 PORT B OUTPITT MODI:

;PfO *I- PORn A C0NTROL MODE

;Bfr MASK
;SET B REGISTER FOR LOOP
;WRITE !'IRST MESSAGE

I

;WRfTE SRCOND MESSAGE

WAITB ROTITINE

WATTING BLA\]K LOOP

LOOP:

PUSH
LD
DEC
LD
OR
JR
POP
RET

WAI"NW SI]BROUTTNE

'T,^TRITES 
ON THF: DISPLAY BY I,STNG THT: ROI,TINE DYSPLA

i)

)

ITBA

,
,

,
w BC

BC
BC
A,
C
NZ
BC

FHFF5

LOOP

B

,

)

)

A-4
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WAITW:
LOOPI:

LD
DEC
CALL
LD
OR
JR
RET

DYSPLA ROUTINE

;ACTTVATE THE NANOEOI\4PU'I'ER DISPLAY
,
DYSPLA: PIISH BC

LD HL,DATA
LD BC r 1305H

OUTTP: LD A,OFFH
our (PoR.nBD) ,A
LD Ar3

DE,02FFH
DE
DYSPLA
A,E
E
NZ , I,OOPI

A
NZ,LP
A, (HL)

I,P: DEE
.TR
I,D
EPL
RES
OUT
DEC
OUT
OUT
I,D

A2: DEC
JR
DEE
LD
CP
JR
LD

NXTI: CP
JR
LD

NXT2: DEC
JP
our
POP
RET

; CODE TABI,ES

TABSGS: DEFR
DEFB
DF]EB
DEFB

0rA
(C) ,B

B
(e) ,B
(PORTBD) ,A
A,10H
A
NZ rA2
HL
A, I,
OB9H
NZ,NXT]-
L,0elH
OBDH
NZ,NXT2
L, OBgH
B
P rOU'r'LP
(c),8

BC

0
0
0
0

)

)

A-5
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DEFB
DEFB
DEF'B
DEFB
DEPB
I]NEB

i
,
TABSYS: DEFB

DT]FB
DF]FB
Nr:E B
DEF'B
r}EFB
DEFB
DEF'B
DEF'B
DEFB

I.,ED}I:
ADDT:
DA"NA:
DA"NA7:

ORG
DEFS
DEFS
DEFS
NRFS

POR'I'AD:
PORTAC:
r:oIiTBI.):
PORN'BC:

BIIFFERS DEF II.tf rIOI.I

2
OR5H
OBNH

; SPACFI
;S
;G
.e
; SPACE

;S
;Y
;S
.T
.Et
.M
.ll

;DfSPLAY LOCATIONS

,PORT A I,)ATA
t PORT A L'ONTROI,
i I)OR'F R DATA
t PORT B COI'ITROL

OB5H
2

0

0
0
0q6H
76q
OR5H
IETT
CEH
2AH
22H
0

FB0
2
3
1
4

8H

PORNN DEFITJT'r'TO\]

)

{)

EOU
EOtl
FOTI
EOU
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APPENDTX B

TPC)I]FT:-,E SHOO-TT.]G'ITARTfI

Reset and trv
a.ra i n

Reset anrl
aoain

t,1V

Sr,r i teh of f
and ref i t
REZSO

Ll''i. th Do$/e r: on
eheeV. for +5\.r
on pin 'l of
-f 1 ' aa'rl I 1,,,

I?eturn coY
reoai r

)

)

FAI]I,'N qYMP'rous r:AT]SE CTIRE

l llfi ,^Tiqsoa T{o raste}:

Raster on

Moni tor ofr

Rr i qhtness
clr Contrast
i neor: r eet I v
set

Monitor faul t

\rDZB0 not
sr,ri tclre.i on

Vi deo s'i qna 1

6Den or not
conneeted

\/DZR0 fuse
l-l'l orvn

Domest i c fi/
i neor r ect'l rl
u sed

Svstem Fau'! t

Switeh lr,toni tor: on

Set cont):ol s to
clet rast-er

Return for
reoair

Srvi teh \rDZ80 on

Fi t r,'i rieo eah''l e
cheek eontinui tv

fheek f rr so

See wO.nE j n
Sect- i on ?. . ?.

Ret-urn fOr
repair

2 HEX DTSPI,AY
DOES NOT'
qI,ANK A
PRIIIiS TI..iG

Flnt-rv poi nt
was not en-
entered
prooer'lv

Kerz othe r
than Cn
pr e s se,i

REZ80 not
fitted into
,1 

-l ' t,1?.'
orooerJ v

lrlo Do\de r
to RE780
hoa r.1

Srrstem faul t
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FAT'LT SYMPTOM.S CAI'SE ETIRE

3 SPAEE BAR
HAS NO
EFF'ECT

No eursor

Cursor OK DP key presser,
instead of GO

Ser i_al inter-
faee cable not
eonneeterl
proDerlv or
faul-tv eable

ON-OPF switeh
is in the OpF
pos i t ion

System faull-t

VDZ80 or
Mon i tor

Carrv out
cheeks in item t

Reset and trv
aqa in

Switeh off anrl
make sure cab.le
is fitted Dro-perlv if stil ll.

nogo then check
cahl-e servicea-
bilitv

Switeh to oN and
trv aqain

Return for
repair

4 THE RE.
CORDER DO
NOT START

Main eable
not connected

Recorrler faul-t

Connect the
main cabll e

Return for
repair

THE RE.
CORDER CAN
NOT RBAD

NRD ERRORN
message

IICASSETTE:

ERRORN
messaqe

Either
er ror
messaqe

Ei ther
er ror

Rea,i ing er ror
in BASfC
envi ronment

Rearl t ng er ror
in ASFID
envi ronment

Readinq error

Cqssette not
we'l-'l reeorderl

Ad'lust the
l evel eontro]
(about 5.5)
and try again

Adiust the
I evel eontrol
anri trv aqa i n

Check the grounrl
eonneetion with
a tester hetween
a serew of the
cage anr{ a grounrled
point on the ci reui(ir it is not
present, make it)
Reeor<l the
eassette again

)

)

)

)

)
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SGS.ATES GROUP OF COMPAHIES

'1...t.

li:.

)

INTERNATIONAL HEADOUARTERS
SGS-ATES Componenti Elettronici SpA
Viu C. Olivutti 2 - 2OO41 Agrate Brianza - ltaly
Tel.: 039 - 65551
Telex: 330131-330141

BENELUX
SGS-ATES Componenti Elettronici SpA
Benelux Sales Office
B- 1180 Bruxelles
Winston Churchill Avenue, 122
Tel.: 02 - 3432439
Telex: 24149 B

DENMARK
SGS-ATES Scandinavia AB
Sales Office
2730 Herlev
Herlev Torv,4
Tel.: 02 - 948533
Telex: 35411

EASTERN EUROPE
SGS-ATES Componenti Elettronici SpA
Export Sales Office
20041 Agrate Brianza - ltalY
Via C. Olivetti,2
Tel.: 039 - 6555287 16555207
Telex:330131-330141

FINLAND
SGS-ATES Scandinavia AB
Sales Oflice
02210 Esbo 21
KidntSpiiri,2
Tel.:90 - 881395/6
Telex: i23643

FRANCE
SGS-ATES France S.A'
75643 Paris Cedex 13
R6sidence " Le Palatino"
17, Avenue de ChoisY
Tel.: 00331 - 5842730
Telex: 042 - 250938

ITALY
SGS-ATES Componenti Elettronici SpA
Direzione Commerciale ltalia
20149 Milano
Via Correggio, 1/3
Tel.:02 - 4695651
Sales Offices:
20149 Milano
Via Correggio, 1/3
Tel.: 02 - 4695651
00199 Roma
Piazza Gondar, 1 1

Tel. : 06 - 8392848 18312777

SINGAPORE
SGS-ATES Singapore (Pte) Ltd
Singapore 1231
Lorong4&6-ToaPayoh
Tel.:2531411
Telex: ESGIES RS 21412

SWEDEN
SGS-ATES Scandinavia AB
19501 Mdrsta
Box 144
Tel.: 0760 - 40120
Telex: 042 - '10932

SWITZERLAND
SGS-ATES Componenti Elettronici SpA
Swiss Sales Offices
6340 Baar
Oberneuhofstrasse, 2
Tel.. 042-315955
Telex: 864915
1218 Grand-Saconnex (Geneve)
Chemin F rancois- Leh mann 22
Tel.: 022-98646213
Telex: 28895

l

)

\
_)'

l
)J

WEST GERI/IANY
SGS-ATES Deutschland Halbleiter
Bauelemente GmbH
8018 Grafing bei Miinchen
Haidling, 17
Tel.:08092-691
Telex: 05 27378
Sales Off ices:
3012 Langenhagen
Hubertusstrasse, T
Tel.: 0511 -772075/7
Telex:09 23195
8000 Mtinchen 90
Tegernseer Landstr., 146
Tel.: 089 - 6925100
Telex: 05 215784
8500 Niirnberg 15
Parsifalstrasse, 1 0
Tel.: 0911 - 49645/6
Telex:0626243
7000 Stuttgart B0
Kalifenweg,45
Tel.:0711-713091/2
Telex: 07 255545

U.S.A.
SG$-ATES Semiconductor Corporation
Scottsdale, AZ 85251
7070, East 3rd Avenue
Tel.: (602) 990-9553
Teiex: SGS ATES SCOT 165808
Waltham, MA 02154
240, Bear Hill Road
Tel.: (617)890-6688
Telex: 923495 WHA
Des Plaines, lL 60018
2340, Des Plaines Ave Suite 309
Tel.: (312)296-4035
Telex:282547
Santa Clara, CA 95051
2700, Augustine Drive
Tel.: (408)727-3404
Telex: 346402
Woodland Hills, CA 91367
6355, Topanga Canyon Boulevard
Suite 220
Tel.: (213)716-6600
Telex:182863
Orlando, FL32792
1309, South Semoran Blvd.
Lakeview, 436 Off ice Park
Tel.: (305) 671-8599

HONG KONG
SGS-ATES Sinsapore (Pte) Ltd
1329 Ocean Centre
Canton Road, Kowloon
Tel.: 3 - 662625
Telex: ESGIE HK 63906

UNITED KINGDOM
SGS-ATES (United Kindsom) Ltd.
Aylesbury, Bucks
Planar House, Walton Street
Tel.: 0296 - 5977
Telex: 041-83245
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