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numrrTrclr

A.SD is the Assembler-Editor
NBZ80-A.SED Nanocoq>uter .

Package designed to be used on the

Ttre present manual describes ttre ASED software. For installation or for
a description of the system configuration, refer to the:

280 Nanocorputer NBZ8O-[L and NBZ8O-A^SED Technical Manual (order code:
DANBZT{LTMII).

In particular, refer to the Section 2.2 for the initialisation and to
the Appendix A.2 for an example concerning the use of the Assenrbler arrd
Editor.

Here a list of useful related manuals follows:

- ?,80 Nanoccnputer Training System Technical Manual (Order Code:
DANBZll,l,/2)

- 280 Nanoconputer NBZ8O-IL and NBZ80-ASED Technical Manual (O.
C. : DANBZHLTM,/1)

- SGS Basic Language User-s Manual (O. C.:DABA.SLUM,/I)

- UPZ80-HL Assembly Instructions Manual (O. C.:DAUPZS0HIAIM/1)

- EPZ80 EPRCM Progranrner Technical Manual (O. C.: DAPZTia,/I)

- RCZ80 Technical Manual (O. C.: DARCZIM/I)

Al-so useful are ttre follcwing:

- Z,80 microprocessor book I - Progranrning (O. C.: BZBONPROG/I)

- Z,80 microprocessor book 3 - Interfacing (O. C.: DAZS0NINIF/1)

I
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CMPIER, I

lEE EDIMR.

1.1 Introductiqr

In the follo+ring description ttre terms "text [rcde" and "cqmnand mode"
are used frequently. In text mcde lines of text are inserted into the
menpry buffer. AI1 characters are ignored by the Editor Ccnunand Decoder
(except ESCAPE and ALT I.CIDE) and are inserted in the buffer as they are
entered on the keyboard. In concnand mode the characters entered via the
keyboard are examined by the Editor as prospective csrrnands and, if
recognised, are executed. The conrnand rnode is indicated by the prcrnpt
character "#".

Iil,IE

In tlie follovring sa:tions the notation "CIRL/key" will
be used to denote the simultaneous pressing of the keys
COMROL and "key".

I-I



1.2 Editor @mard Erormat

In general a crcmnand consists of the fields: argunent, ccnrnand, option.
Each ccnrnand is a single character which can be preceded by one or tlvo
argr-unents and can be folloped by one option. TLre ccnrnand character
tells the Editor r,ritrat to do; the argr.:nrents specify which lines are to be
nrcdified; the cption is related to tLre specific ocnmand.

Table L.2.a shcnrs tlre possible csnnand formats. "8" indicates a ccnnrard
character' *m' and "n" the argumentsi "o" ttre cption. The klitor
indicates tlrat it is in ccnrnand node by printing the character #.

Note thrat unless stated otherwise, every ccmnand nmst be terminated by
the CR (Carriage Return) key.

r\pe Format Operation

no argunent
one argunent
two arguments

no argunent
oX
two argunents
oX

E
nE

mrnE

D(

mrnD(

executes
executes
executes

line
executes

the operation E
E on line n
E frcm line m to
n inclusive
E with option X

executes E frcrn line m to
line n inclusive with

option X

Table L.Z.a - Editor Ccnunand Formats

TLre argtrnents m and n refer to the lines nunbered in nenrcry, both rn:st
be positive and n must be greater than m. Where tr,'o argurnents are used
they must be separated by a confit;t and the cqnnand E must always come
irrnediately after the argurnent(s) .

Ttre Editor will consider only ttre
rest of thre line will be ignored.

first character of the ccnrnand, the
Therefore:

#L
#LIST
#LIST A[,L

are all equivalent.

Sone of the Editor ccnnrands accept a single-character option. Where the
options are valid this character nust follovr the crnrnand character.

ln'
an
un
pu
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Exarple:

#IIT T option for the W ccrrnand

This cqnrnnd tells the Editor to urite the buffer in nenrcry into theoutput device, converting TABs into spaces.

Each tfure ttre user requests non-existent information or enters anincorrect cunnand, the Editor wirr print diagnosti" *"*g"=.-a ti"t orthese is given in Section 1-5.

1-3
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1.3 Cmards arrt special key filrcticts

1.3.1 EIIIRI (CR or carriage return)

In both cqnnand nrcde ard text rpde, pressing the REIURN key will cause
the Editor to trreess the line ttrat has just been enterd. If the
Editor is in cqrnand nrcde ttre line will be treated as a oomlErd ard
executed, if possible. Ccnrnands are not executed until REIIJFN is pressed
unless LINE lE@ or the "1ess ttran" sign "<" are entered (see 1.3.9).
In text rrcde thre line of text will be stored in ttre rIErIDry buffer when
RHruRN is pressed.

L.3.2 CmrytI (Erase)

Ttre character 'rerase" is used to oorrect errors in bothr ccmnard and text
mode. It crcnsists of the keys gtRL (control) and' U pressed
simultaneously. Ikris special key will delete ttre line and wait for a
new line. Ttre line can then be re-entered correctly.

1.3.3 FIHII or [ELEIE

FIJBC[II (DEtEIts) is used to correct errors in bottr ncdes, but is ignored
during READ corrnands. At any tine, pressing RUBCIII (DELEIE) will delete
the last'character typed echoing a backslash ( ) follcryed by ttre deleted
character. Repeated depressions of RUBOUT will delete further characters
from right to left up Eo the @inning of ttre line.

1.3.4 ALT lnE or ESCAFE

Either of these keys can be used to return tlre Editor to ccnrnand rnode.
If ALT I,ICDE is pressed in crcrnnand npde it will be ignored. Wtren tkre
Editor is in text rpde, the ESCAPE key returns it to ccnrnand rnde
ignoring any text preceeding the key. After ttre ccnunands LIST and WRITE
the ESCAPE key interrupts the execution of the ccnrnand, i.e. it strps
the printing or the uniting into the output device and the Editor waits
for a new cqnrnand. The operator can ctpose either to abort the ccnrnand
or continue.

1.3.5 ESCAPE

Escape aborts ttre operation and returns the Editor to ccnnrand nrcde. Any
other character makes the Editor recofirrpnce execution of the interrupted
ccnrnand.

1-4



1.3.6 "." or LINE NWBER

TLre Editor maintains a decimal nunber to indicate which line is being
manipulated. At any tfune, wtrile in ccnrnand nrcde, the point rr . rl

signifies the current line nr-unber and can be used as an argutnent in
cqnnands.

Eranple:

*.r,

This tells the Editor
cqnnand thre line number
particular cqnnand:

Lo print the
and hence

current line. After an Editor
the point depends on the

I. After READ and APPEND conrnands the line nunber is equal to the last
Iine of the buffer

2. After INSERT, CIIAIGE and CI\ERIAY concnands the Iine nunber is set to
the last line entered

3. After a LIST cennrand the line nunber points to the last line in the
buffer

4. After a SEARCH cenntand the line nunber lnints l-o 1|1r'line where the
object sought was found

5. After a DELRIE cqnnand the line ntrmber
follovring the last Iine deleted

is egual to the line nr-rnber

6. After a KILL cunnand the line nunber is reset.

L.3.7 "/' or SIA.9H

The slash character represents the last line in the buffer and can be
used as an argurnent, eg:

*/L

This cernnand makes thre Editor list the last line of the buffer.

1.3.8 LINE EEED

Pressing the line feed key in response to the ccnrnand rrcde prcnpt
makes the Editor print the line after the current line and increments
the line nunber ".". Thris Irpans that the line nr-rnber wiII then be at the
line which has just been printed. If the line feed key is pressed
while a ccnrnand or a line of text is being entered (i.e. before RETLIRN

is pressed) the Editor will reprint the line. This is very useful for
verifying lines when the RIJBCIIf key has been used.

I-5



1.3.9 "<" or Less Itran

If ttris key is pressed ttre Editor prints ttre line before the current
line. The line nr.rnber will be decrenented so ttrat it indicates ttre line
nuunber of ttre line wtrich has just been printed.

I.3.10 '=' or Fqual

This symbol is used with the point "." and the forward slash "/". rf it
is pressed. after ttre point the nr-unber of ttre current line is printed.
If, on ttre ottrer hand, it follor*s a forward slash ttre line nrmbei of the
Iast line in ttre btrffer is printed.

Barples:

I.3.IL exxL/c

If the qcntrol{ (RErr.) key cunbination is pressed after a string search
the Editor will took for ttre next occurrence of the sare string in the
buffer.

#.=
x)(}0(

#/=
)o00(

B<anple:

#s
EL
LD HL,BUFF
#errq/c
LD A, (rtr,)
#carq/c
lm IATCH

1.3.U1 cr&/c

This key ccnrbination interrupts ttre Editor ard
Monitor I\C-Z.

the current line nuunber is printcd

the nurnber of the last line in the
hrffer is printed

SEARCH comnand
for the string 'HL'
the string has been found in this line
crcntinue the search
another line containing 'ril,' is found
crrntinue again ttre search
there are no rDre 'HL' strings in the buffer

1.3.12 CaT[t/tnB or Tabulation

The Editor is arranged so ttrat it can simulate horizontal tabulation
wittr intervals of 8 spaces. Vihen the user holds dor.in the CIRI key ard
presses the TAB key (or lrr) the Editor tabrlates one position, i.e. itshifts tlre carriage to the next tabulation position by nrcrring between I
a1d 8 q)ac€s as necessary. In the rrErrrcry buffer, the Editor itores onlythe TAB code (saving menrcry sSnce) and ttris will be written into tha
output device unless ttre qtion ,T" is qpecified.

lnl
an'
UN

pu
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1.4 Ealittr hmrds

1.4.1 APPETU)

#a

Ttris ocnmand is used to enter a new text via the keyboard or to add it
to the end of an existing text. When ttre APPEND cqranand is received the
Editor enters text nrcde and the user can enter anv nlnnber of lines of
text.

The nevr text will be added to the information already in the buffer
until the user terminates the text node by pressing ESCAPE or ALT. If
ESCAPE is pressed at the end of a line the Editor will return to ccnrnand
npde ard ignore that line.

If Lhre key ccrnbination CTRL/U is entered while a line of text is being
written, the line will be cancelled and the user can rewrite it. In
text rpde the RUBC[.[ key wiII cancel the last character. Pressing RUBOLIT

nrcre than once deletes further characters frcrn right to left until the
beginning of the line is reached.

L.4.2 l/milE Buffer

#s
STRIIG

The user tlpes rrBrr follor*ed by CR (carriage return) and STRIIG also
followed by CR. SIRII\G represents a string of characters which is
separated frcm ttre cqnnand B by a space and terminated by carriage
return.

When the Editor receives this ccnrnand it will
file for ttre.br.rffer that contains the string.

search through the entire

When (and if) the Editor locates the string it prints the line that
contains it and returns to ccrnnand npde. In the execution of this
ccnrnand the Editor searches for the string in the buffer ard if it is
not found the b:ffer will be transferred to the output file, cancelled
and new text will be read in frcm the input device. The process is
repeated - search, transfer, delete, read - until either the string is
found or the BID OF TEXI (Form Feed) is enc-ountered. Ttre last buffer (or
the one in wtrich ttre string was found) is not transferred to the output
device.

'rNO I\ATCI{" will be printed if the string is not found.

L-7



1.4.3 CmrGE

#rC
G.D SIRIIG
NEII STRTIG
NE!{I LINE IS PRTNIED

With this ccnrnand ttre Editor searches for tlre string OLD

n (tLre current line by default) and replaces it with
SfFJlre. Thre new (rrodified) line is ttren printed.

STRIIG in line
the string NEW

If OLD STRIIre is not found in the specified line, the nressage "NOI
MATCI{" will be printed and the Editor will return to qcnnrand mcde.

Examples:

#.t
HAPPY DAYS WERE HERE O{CE
+c
IrffiE HEIC ClG
AFG TIEIE AGAIN
HAPPY DAYS ARE HERE AGAIN

#.r,
IS AI{ HGMPLE
#c
T
lEIS
THIS IS AN trAMPLE

#.r,
YOU ARE WRRTGHI
#c
I{R
(enpty line)

YCIJ ARE RIGHT

#.r,
E)(AI'TVIIITE TTIE lD(r
lc
AI,II
NO I'AICI{
#

r-8



1.4.4 rErErE

#nn

This deletes the line n. Ttris line is renrved frqn the mencry buffer and
the line nunbers of all the surcessive lines are decremented by one.

#mrrtD

With botJ: argr.rments the lines frcrn m to n (n>m) inclusive are
The current line will thren be the one inrnediately after the
deleted.

The Editor remains in oonrnand ncde after DELEIE operations.

delete<].
last line

#D
#.D

is equivalent to:
and deletes the current line.

*ur deletes n lines starting frqn the
current line.

1-{-5 EKrr

#r

The Editor writes Lhe current buffer into the output device and
transfers all the text from the input device to the output device.
Control then returns to the Monitor IIC-Z.

IUIE

The READ cqnnand rrust be used at least once before EXIT
can function properly, tranferring the input data frcrn
the mag/paper tape to the output device; otherwise E)(IT
behaves like a $JIT crnunand loosing the remaining
information at ttre input device.

The D(IT oonnnnd can have one or trro argr-unents.

#nr

#mrriE

In the first case only line n of the current buffer is transferred to
the output file; in ttre second ttre lines frcrn m to n are transferred.
After this ttre transfer of aII the text frcrn the input device to the
output device is effected.

See Section 1.4.15 for the option "T".

I
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1.4.6 INSERtr

*nI

This is used to insert nevr text before line n, up wrtil ESCAPE or ALT is
pressed. The Editor enters texts ffie to acept the input ard functions
like APPBID as the text is being inserted. Ttre first line to be entered
beccnes the new line n.

The line nr-rnbers of aI1 the subsequent lines are incrernented by the
nr.rnber of lines inserted and the current line pointer "." will be the
number of the last line inserted. If the line nr-rnber in the ccnnrand is
omitted the current line is assr.uned by default.

*r inserts text before ttre current line

#.r asI
#nI inserts text before line n

1.4.7 KILL

*x

KILL?

The KILL conrnand deletes all the text in the buffer. After receiving
this conrnand tlre Editor prints rrKILL"rr and waits for crcnfirmation before
executing the ccnnrand. Tlris is to minimize the chances of deleting the
buffer aceidentally If the restrDnse to ttris prcnpt is "Y" (IIES) tLre
ccnrnand is executed ard the Editor returns to cqnnand rpde. If any
other character is entered the KIIL cunnand is ignored ard the Editor
just returns to ccnrnand rpde.

1.4.8 LrSr

+L writes thre entire buffer on the terminal

#nf, writes line n on ttre terrminal

#m,nl. writes lines m to n on the terminal

#rn writes n lines starting frcm the current line

The LIST ccnnrarxi r.:pdates the current line pointer and the Editor returns
to ocnrnand npde.

1-10



1.4.9 NEXr

#N

#rN

*mrrN

added on the end.

#o

#.o

#rO

*At

*ilIt

The Editor writes the current buffer into the output device, deletes the
buffer, reads neu text frcm the input device to refill it and returns to
conrnand rpde.
NE)CI can have one or tro arguments.

In the first case it writes only line n of the buffer into the output
device; in the second it writes frcrn line m to line n. The buffer is
then ccnpletely deleted and new text is read frcrn the input device.

See Section I.4.15 for the option "T".

1.4.10 orEa[ay

#tO

With this ccnrnand ttre Editor replaces line n ( or the current line i f n
is cnritted) with as many lines as are entered by the user.

This ccnrnand is equivalent to:

#no
#nI

Where n coincides with the last line to be cancelled and the new text

replaces the current line with new text

sanre as #O

replaces line n with new text

replaces n line starting frcrn the current
line with new text

n lines starting frqn the line nunber m
are replaced with new text

1-11
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1.4.11 QUrr

#o

Whit ttris aqrmard ttre Editor writes the current buffer into ttre output
device ard the Editor erds. Control returns to ttre Monitor rc-Z.

See Section I.4.15 for tJ:e option "T".

1.4.12 FCaD

#n

The Editor reads text frcrn ttre input device until it enounters ttre code
FORtvt Fm (corresSnnding to the key ccmbination CTRLIL) or r
alternatively, until the renpry buffer is filled.

The READ conanand can be issued both when the buffer is erqlty ard when it
already contains scne text. In the latter case aII the text read, except
the FOFII FED ode, is added to ttre contents of ttre IIEIIDTy buffer.

D-rring a READ cqnnand ttre RUBCf,II, MJLL and LINE EfD keys are ignored by
the Editor. Itre Editor will also, during the READ r:cnmand, declare ttrat
the h:ffer is full wtren ttre last line loaded leaves spaces for about 100
characters. ftris allovrs a limited nunber of extra eharacters to be
inserted before ttre buffer is conpletely ful1.

The Editor prints:

)OQO( LINES READ IN

where )OOO( is ttre nr.unber of lines in the buffer ard returns to cqunand
rrcde. At ttris trnint, every subsequent READ mrnand will make ttre Editor
reprint the nessage given above.

#FE

This is a cormard for the exclusive use of ttre system ard it is not
available to thre user.
As with the ccrnnand R wittput q>tion er<cept ttre Editor reads text frcrn
the high speed paper taSn reader untill it ercounters the code EOFM FED
or alternatively untill ttre nerncry buffer is filled.

L-L2



I.4.14 SIBIIG SEAM

#S SIRIIG

1.tl.I5 mIIE

#w

+rfI

#mrrf,r

Exanples:

#wr #gr

1.4.I:1 Hsn Fr 10 lr}rfrER lc-z

#err[,/c

Itris cqnnand aborts the Editor. Control returns to the l4onitor I\C-Z.

STRING is a character string separated by a space frcnr the ccnunand and
terminated by carriage return. This ccnrnand searches for a strinq of
characters in the buffer. Every line of the buffer is examined and if
STRII{G is found the line is printed and the Editor returns to cctnnand
mode. If the string is not found the Editor prints "NOT MATCH" and
returns to ccnrnand rn:de. When the string is found the current line
pointer "." is set to the IinE where the string was found (ie. the line
that was printed).

writes the entire rrenr>ry buffer int-o the
output device

writes line n frcrn the merlnry buffer Lr-r

the output device

writes lines m to n fron the mencry buffer
to the output device

The IIRITE crcnrnand utrrlates the current Iine trninter and the Editor
returns to the csnnand nrcde.

An option "T" can be used with conrnands that write into the out-put
device: W, N, O and E. It must be entered innrediately after the f irst
character of the connrand.

#lw #m

This option converts all the TAB's into the necessary spaces during the
transfer of text frqn rerncry buffer to the output device.

1-I3



1.5 Di4rnstic ltbss4es

SYI{IAX OT LINE ERROR - The user has entered an illegal ccnmard
- The argtrment(s) of a cqnnand is/are invalid(s)
- The user has requested rpn-e:ristent information

(eg. a listing of a non-existent line)
- In either node, the line has IIDre than 80

characters or no characters.
The sare applies during a READ otunand

KItL? -After a KILL corrnand, if the user presses "Y"
(and return), the Editor deletes the buffer
and returns to ccnmand mcde. Any other
character will cause the Editor to return to
cqrunand nnde leaving ttre buffer intact.

NO I\ArcT{ - After a SEARCH or CIIAIiGE csnnand reans that
the string was not found.

BUFEER EI'LL - The Editor can aocept no nore text. The
user rmst therefore write aII or part of the
buffer into the output device ard then free
space in the buffer by using KILL or DEIEIE.

BUFF'ER EMPTY - The buffer contains no text. TLris is given in
restrDnse to ccrnnands which refer to the buffer
(ie. L, l, C, O etc).

)OOfi LINES READ IN - Occurs after a READ crrrmnand )OOO( is the
total nr-unber of lines transferred into ttre
buffer.

After writing any of these rrEssages ttre Editor returns to ccnuirand rncde.

1.6 Sumry of the mards
A - adds symbolic text
B - searches for a string in the file
C - replaces one string with another one
D - deletes lines
E - exits frcnr Editor
I - inserts before the current line
K - deletes the rrErncry buffer
L - lists lines of ttre rrerrory buffer
N - durps the current buffer ard reads new text
O - replaces lines wittr new text
Q - durps the current buffer ard closes the file on ttre output

device
R - reads frcnr the input device, filling the buffer
CIRL/C - aborts the Editor
S - searches for a string in the buffer
W - writes the current buffer into ttre output device
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@PTER 2

lEE ASSETAI,m.

2.1 Assd1y langnr4e Instnrtiqs

The format of the assernbly language instructions is the same as that
found in rncst assemblers. There are four fields: Iabe1, operator,
operand and cqrnent. fhre label and ccnnrent fields are optional; the
operator f ield is obligatory; tlre qerand depends on the operator. The
fields are separated by one or rrnre spaces or tabs and the c'cncrent field
must begin with a semi-colon. Labels can be up to 6 characters in
Iength; the first rnrst be alphabetic but the remainder rnay be alphabetic
or numeric. Label definitions starting in colr-rnn I can optionatlv be
followed by a colon. Label definitions not starting in colomn I must be
follo*ed by the colon character.

D<anp1e:

Label Q'tor otr>'nd Comnent

IEST LD

LD

RTA

ArI0

Br5

TEST

; an instruction can be formed Iike
; this using only the csranent field.
; In this case no object code is
; geneated. In practice these pseudo

instructions are only used to make
the program better docLrnented

label field not used

label used and operand field not
field not required

the label TESI is defined here

reference is rnade to the label TEST
defined in another instruction

JP
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Label q>'tor Op'nd Ccnrnent

BETA: LD B,A

Arc A, (til,)

ALFA LD A, (IY+4)

JR ALFA

JP 1EST

ALFA? JP TESf

ABCDH: Ilrc A

LD

IABEIiLL: LD A,B

IA-BEL: LD (Ix),8

i
, the label BEIA is defined here;
; As BETA @ins not in colorn 1,
; the colon is obligatory to define
; correctly the label
,
r the operand field is formed by A and
; (fil,) separated by a ccnrna; for the
; forrnat of the cperand (s) , see the
i 280 INSTRIETION SET manual
,

; the label ALFA is defined here;
; this instruction needs 3 cperands:

A, IY and +4

JR is the nurenrcnic for tlre relative
junrp; ALFA is the address to ratrich it
jr.:nps
this address is calculted by the
Assembler by subtracting frcrn thre
address of this instruction the
address of the instruction vihere
ALFA is defined; the result will be
inserted into I byte. Its value rrust
be in ttre range t -\28 +127

JP is the rnenpnic for tJ:e jurp
instruction;
ttre destination address is found
by searching for TEST in the
syrnbol table;
ttre address is 16 bits long

,
,
,
,
,
,
t

,
,
,
t

,
,
,
,
,
,

,
,
,
,
,
t

t

,
,
I

,
,
,
,

t

an error rressage wiII appear on
the screen, as the charactet '?'
is not valid

valid label; the colon is cptional

error: the cperand is missing

error; IABELTL has nrcre than six
characters

errort the label L,A-BEL contains the
non-alphanuneric character " - "

2-2



2.2 Hriting the instrtrtions

For the first three fields utrper-case ASCII characters are used but
lcrrrer case may be used in cqnnents. For nunbers ttre following should be
noted:

a) numbers expressed in decimal have no special character appended

ex 35 6454

b) hexadecimal nunbers rnrst end in H and must begin with a character
from 0 to 9. Wfren the nunber @ins with A-F , it must be preceeded
bvo

ex. 2AII OA57BH 27H

c) data to be stored in one byte must be less tharr or egual to 255
(decimal) or FETI (hexadecinral) . Numbers to rest,ie in twcr b),Les
must be less than or egual to 6c,53', (tlr.c--) or FFI"tll (irex) . 'Ihe
Assembler will signal an error it this rule is not respected.

d) to introduce ASCII characters they must be preceded and followed by
the character tt'" .

D<ample

LD

LD

T,D

LD

Ar'C' t the ASCII c-ode for 'C' is loade.l
; into the accumulator. This is
; equivalent to:

A,43H

['nLr'Gv\' ; the c.odes for '@1' are loaded
; into the register pair HL.
; This is eguivalent to:

I{L,474DH

Iror the mnenoni-cs and other rules the Zilog standar:d is used. See
''SGS_ATES INSTRLCTIOI.i SET MANUAL'' .
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Ttre pseudo-instructions
prograrlrlEr"s rqcrk. Seven
Assembler. These are:

2.3 Pserfr Instrrrctians

Dmts
Dffi'M
Dms
DET{
m{D
EqJ
ORG

l00H
l0tH
102H
103H
IO4H
105H

are directives
pseudo-instructions

useful
are

to sfurpl
reognised

ify the
by the

define byte
define message
define storage
define rord (2 bytes)
erd
equal to
origin

DEFB

DEFts is used to define tkre crcntents of the current address count.
Exanple:

ORG
DEF'B

DEtrts
Dtrts
DEF'ts

DEFts
DEEts

This will result in:

Address Content

100H
3H
20H
7FII
134
'2'
tB'

03H
20H
TFTI

OA2H
32H
42H

starts at 100H, see ORG

A2H=134 decimal
32H is ASCII code for 2
42H is ASCII crcde for B

TEHI'I

DtrM defines an ASCII character string. It is used principally to define
messages to be printed and look-rrp tables. The ASCII character string
must be preceeded ard follored by the character "'".
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D<ample:

DEES

E<arple:

EIID

ORG

DEIts

Dmts
DEFts

ORG

DEFW

OFT'I]
OAAH

OBBH
00$r

100H
L234H

DEFM ,ABOEF,

DE'S 8OH

This instruction will define six bytes containing the ASCII codes of the
characters ABCDEF, ie. 4111, 42H, 43H, 44H, 45H and 46H. The characterrr'rr is used sinply as a string delimiter.

DEFS reserves an area of rnellory leaving it unchanged when loading the
object file. UsuaIIy this pseudo intruction is used to reserve buffer
areas vftich wiII be filled during execution but obviously not at the
assernbly stage.

; set the address counter to FEH

; AAH is placed at the address FFTI

i and the address is incremented to I00H
; 80H (128 decimal) bytes of rnerory are
; reserved. An exarqlle of this rrould be
i a sector buffer for floppy disk read
; operations.
; At this point the address counter is
; increnrented to l80H
; BB hex is stored at location I80H
; CC hex is stored at location IEIH

IEFW

DEFW defines a rrord, i.e. two blztes, at the current address counter and
the following location.

I}<alrple:

34H is stored at I00H and I2H at 101H.
Ilote that the low-order byte always cclnes
first in 280 progranrning.

B{D pseudo instruction is ob}igatory at the end of every symbolic file.
It is used by the Assembler to decide when the end has been reached and
to stop the scanning of source code. If an address is specified as an
argr-unent it will generate an autostart record. The autostart record is
used to start execution of an object file autoratically after loading.
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INIT:

END INIT program erd ard autostart address

4u
With this pseudo instruction it is possible to equate a label to a
nuneric value ard subsequently use it in the program.

Exarq>le:

Exarple:

G@{:
BEGIN:
BE:
loR:

1000H
200H
TATI

8BA7H

BEGIN
ArBIT
HL,VOR
m{

This is equivalent to:

i instructions

starting point of the program

BIT is 1 byte
IOR is I r^prd (2 bytes)
GOOtil address is I rtord

; origin at 200H
; load A wittr 7A hex
; Ioad tIL wittr 8BA7 hex
, jurp to 1000 hex

t

,
,
,
,
,

EQU
Eq,
Eq,
EqJ

ORG

LD
LD
JP

,
,
,
,
,

l,tOIOR:
STARI:

200H
A,7ATI
ltt,rSBATH
1000H

5AI{

LD ATSIARI
cuI (rr(rroR) ,A

ORG
LD
LD
JP

Ihe use of ESJ brings trrc advantages:

l. Instructions can be docr-unented better by using mnerpnics instead of
nunbers

E<anple:

5EOU

EqJ
; port 5 controls a rrctor
, port configuration to start
, the rntor

i prelEre A
; send tlre contents of A to the
, port nfiich controls ttre nntor
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MEI,TORY:

\IALUE:

CIXJNI:

MEIIORY: EQU )Ofi

m

2. Ttre progrExm can be pararetrised, ie. the data bytes that determines a
certain configuration can be equated to a label. Each tire the
configuration has to be lrpdified all that need be done is to
change the ESJ instructions.

B<anple:

rcu

ORG

850H

MEIIIORY

; defines the value of the
; label MEIIISRY

i sets the address counter to
t the value of rennry
; that is 850H

; inserts a nr.rnber at the current
; addrress

; inserts a nr-rnber in the next
; location

DEFts }O(

DEFts )'T

I,D A, (\ALTJE) ; W\tjuE is found at ttre address
850H

nrc (oqJNI) CCIJNI is found at the address
EslH

If it is required to rncve the area of meflpry used, MEt"lORy can be
redefined by changing the instruction:

On reassembly, all the instructions referring to this area will be
changed to suit the new addresses.

This pseudo instruction redefines the initial setting of the address
counter. If ORG is missing assembly will start frcm the address 0000H.

,
,
f

,
,
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2.4 Print€r turmt

fhe Assembler generates a line of text for every instruction. Itris line
is subdivided into five fields:

Error field
Sor:rce code line nr.rnber field (in decimal)
Address field (in he:<adecfuna1)
ONcject code field (in hoadecimal)
Source statenent fie1d.

The error field is mupied by a character identi
whenever an error is found in the assernbly of
appears.

fying
the I

the error tySn
ine in which it

The line ntrnber field maintains a progressive arxl continuous count of
the lines of source ocde wtrich is useful when the Editor is used to
modify source statements.

Ttre address field contains the address of ttre first byte of the object
code generated for each instruction. Ttre trnssible L, 2 or 3 rernaining
bytes of the instruction follovr in ttre object code field. Ttre object
code field contains ttre assernbled code in hexadecimal. Ttre source
statement field contains, unchanged, the source instruction. Scne pseudo
instructions do not generate any object code and consequently have
blanks in the related address and object code fields Instructions
consisting only of cqurents do not generate code eittrer so ttre sailte
al4plies.
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2.5 Available rortires

In the present section the software routines available to the user are
described, with their entry point and main features.

2.5.L rRfE

Entry point: E3B3 hex

Pr:rpose: to serially transmit a byte

Description: The byte to be transmitted is contained in the A
register. A test is performed on the content of tlre IIEIIDTy
location pointed to by the location PRINI (0176 hex) ; the
transmission is performed only if its content is different
frqn zero.

Registers altered: none

2-5-2 reAlIx

Entry point: E3B6 hex

Purpose: to serially receive one byte

Description: the byte is stored in the A register. A lower-case
character is converted into the correq>onding up[Er-case
character.

Register altered: A

2.5.3 8!EEX

Entry trnint: E3B9 hex

Pr.rrpose: to serially transmit the sequence "Carriage Return, Line
Feed"

Register altered: A

2.5.4 rRrEr

Entry lnint: E3C8 hex

Purpose: Lo send a byte in output

Description: ttre content of the A register is sent to the serial
interface, to the cassette or to the printer, according to the
content of the rrerncry location pointed to by the FIAGII
location (0159 hex).

Registers altered: none
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2.5.5 TAPEX

Entry trnint: E3BC hex

Purpose: to read a byte frcrn an input

Description: the A register is loaded wittr the content of
serial interface or the cassette, according to the content
the rlErlpry location pointed to by the FTAINP location (0

hex)

Register altered: A

2.5.6 DEIAY

Entry Snint: E3C5 hex

Purpose: to create a software-ontrolled delay

Description: a delay is created, whosnr value is 400 msec tines
content of the A regikster

Register altered: A is cleared.

2.5.7 PRII{EK

Entry point: E3DD hex

Purtrnse: to printout on the line printer

Description: sends tkre crcntent of the A register on the
printer accrcrding to the control keys used to enable d
the printing

Register altered: none
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IC
ID
rN
IT
DTI

1,7

2.6 Errors

The error listing onto ttre ccnsole or onto the printer has the forrnat:

)(x Yvrr 22....

where

XX = error code
YYYY = line nr-unber where the error has been detected
22... = source staLement

The error codes are as follor*s:

syntax error
field separator error
error in the B{D argr.rment
labet definition error
Iabel duplicated
too many symbols: insufficient rocrn in the synbol table.
In this case the nr-unber of labels rust be reduced.
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APPEIIDIX A

EXEUPT.,ES

A.1 EDTTER

The system is initialised as explained in the Section 2.2 of the 280
Nanrconputer NBZ80-IIL and NBZB0-ASED Tecnical Manual. Ihre messages in
bold are written by the system, the other by the operator.

PERTPI-IERAL ASSIGI{EMMVI

fhe Editor gains the control of the system and
tlpes:

/aES EDr-ZAt IG[,.1.0
rNPUr (L,H,C)=

ttre operator tlpes L for input frcm keyboard

INPt}T (L,E,C)= L
otlrPLlT(L,E,c) =

the operator tlpes C for output on the cassette

ct IPUT(L,E,C)= C

* thre Editor t)pes the pronpt character

CREATICT.I OF A NEW TE}TT

Lhe q>erator tlpes the c-snnand A to append a new
text to the buffer that in our case is erpty

*A

the Editor is in input rpde and the operator
inserts Lhe text. Each line is terminated by
the Carriage Return
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F

I,D
LD
LD
LD

sP,0c80H
HL,0A800H
Ar20 i outurEnts
Br0lTI i etcetera

JR I.ABl
EIID

the cperator exits frcrn
ESCAPE cqrdnand key. Ttre
pronpt character (#)

input ncde typing
Editor ansrrers wittr

t

TL

T L2L

sP,0c80H
EL,0A800E

LD
LD

.lR
EID

IEBl

BIf 2,A

LISTI}G TIIE BUTTER

the operator Qrpes L to list the rtrtrole buf
on the cronsole

the Editor lists on thre crcnsole the
text buffer

tLre Editor ends tlping ttre prcnpt character (#) .

The operator asks the list of tLre line nr.unber
of the text buffer by typing 12L

the Editor tlpes tlre line #12

the c6:erator asks the list of lines #8 and #9
tlping 8,9L

*

*
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I 8,9L

t

PCP
IIC

TE
rc

ttre line nunber is positioned on line #9

IITODIFYI}G A THTI

II

I

00u

II{C
(IIL) ,B
HL
(ttr),C

LD

LD

*

I I,rzL

F@
LD
nr
tD

TE
(EL),B
EL
(tr),c

the operator inserts new text before the line
#9 by typing I

the Editor is
inserted

in input nrcde, new text can be

the operator ends the input nxrde by typing
ESCAPE

thre operator quer ies the actual line nr:rnber
tlping . =

the Editor answers with

starting frcm line *9, 3 new lines have been
joined

the cperator asks the list of the lines inserted
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IIE rc

I

*/=

0021

+1r

TS
7rA

IAB3 BIT 7,A

c

TAB3 BIT 6,A

the string 7rA in the text
cqnnard S for search then
the string reqr:ested

buffer by typing
Carriage Return

the operator asks hovr many lines are in the
buffer by Qping ,/=

ttre Editor ansrrrers wittt

2l lines are in the buffer position the I
counter to ttre @inning

ncw the cperator asks to the Editor to

t

the Editor searches the string 7,A and prin
the line when it has been found

ttre c6nrator wants to change ttre string 7rA wi
6,A by tlping C , Carriage Return, the
string (7rA) and ttre new string (6,A)

the Editor ans$rers wittr the lrndified string

the operator ends the Editor session by
ttre cqnnand E to exit

t
7
6

,A
A,

I
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ttre Editor writes the text buffer on the output
cassette and returns control to the Monitor
trc-z.

Nory the operator can pass to the Assembly phase entering the Assembler
or go back to the Editor entering again the Editor as explained at tlre
@inning of the present Appendix. Rernember that if he reenters the
Editor he probably will rrcrk with input frcrn the cassette and output on
the cassette.
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A.2 AssEtrtsr,m.

The Assembler receives the control and tlpes:

SGSAffiS A$s-zA F8r,.1.0
IN (LtB/Cl=

IN (Lfi,/C)= C

Cflr$'18/Cl=

CfiI$'fr/C')= C

LTS (L/E/C1=

r.rs (IaE/cl= L

PASS?

PASS? 1

IC OO2I PCP W

PASS?

PASS? 2

EHR, 0002

PASS?

PASS? 3

PASS?

the operator selects -;.e ---: - -='--- f rcm
cassette and types C

the Assembler asks for -e :I-=\--- ::--:: :i the
object code

the operator selects t:e :a::-€----: =-' ::ES C

the Assembler asks for -e --:----'.: :-:'-:=

tlre operator selects '-:.e :r---=: 1-!: :--_-ES - for
the high speed printer

the Assembler asks --:-e :,=c:: :: ---i --::
the cperator types \ =-:: -; - = -

the Assernbler lists ---.: :::::: l: ---i ::,--<:le

the error orcurreC :,:- ---€ --:-- -:-- -:,- :-- Iine
2L: POP W has 1-. ---=:= =E:--cr the
Assembler asks fcr ----€ -=-=-- :.-:

the cg:erator selec:s ---€ -ij: :

the Assembler :".pt: --j'E ---E: :: =:rorsdetected: in this :":*- - :::-i a-: ::--=:--ed

the Assembler as<s - i:: ---E -F'r: : :; :

the operator as<s i:: ---* :tr-::*- ::-r:: :-r :irpes
3 for this cpera--:--!:

operation

the c6:erator e-x:: rj- :_;--': :-:- : ---= :::'-ro1
will return tc -.e kr - -._: (- - -

r.*-

I



SGS.ATES GROUP OT COMPANIES

I NTERNATIONAL HEADOUABTERS
SGS-ATES Componenti Elettronici SpA
Via C. Olivetti 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
Herlex Torv,4
Tel.: 02 - 948533
Telex: 354 11

EASTERN EUROPE
SGS-ATES Componenti Elettronici SpA
Export Sales Of iice
20041 Agrate Brianza - ltaly
Via C. Olivetti, 2
Tel.: 039 - 655528716555207
Telex: 330131-330141

FINLAND
SGS-ATES Scandinavia AB
Sales Office
02210 Esbo 21
Kadntiipiiri,2
Tel.: 90 - 881395/6
Telex: 123643

F RI\NCE
SGS-ATES France S.A.
/5643 Paris Cedex 13
R6sidence "Le Palatino"
17, Avenue de Choisy
Tel.: 01 -5842730
Telex: 042 - 250938

ITALY
SGS-ATES Componenti Elettronici SpA
Direzione Commerciale ltal ia
20149 Milano
Via Correggio, 1/3
Tel.: 02 - 4695651
Sales Office :

00199 Roma
Piazza Gondar, 11
Tel.: 06 - 8392848i8312777

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

SWEDEN
SGS-ATES Scarrdrnavia AB
19501 Mdrsta
Box 1.14
Tel.: 0760 - 40120
Telex: O42 - 10932

SWITZERLAND
SGS-ATES Componenti Elettronici SpA
Swiss Sales Off ices
6340 Baar
Oberneuhofstrasse,2
Tet.: 042 - 3'l 5955
Telex: 86491 5
1218 Grand-Saconnex (Geneve)
Chemin Franqois- Leh mann 22
Tet.: a22 - 98646213
Telex: 28895

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

WEST GERMANY
SGS-ATES Deutschland Halbleiter
Bauelemente GmbH
8018 Graf ing bei Minchen
Haidling, 17
Tel.:08092-691
Telex: 05 27378
Sales Offices:
3012 Langenhagen
Hubertusstrasse, T
Tel.: 0511 - 772O7517
Telex: 09 23195
8000 Miinchen 90
Tegernseer Landstr., 146
Tel:089-6925100
Telex: 05 215784
8500 Niirnberg 15
Parsifalstrasse, 1 0
Tel.: 0911 - 4964516
Telex:0626243
7000 Stuttgart 80
Kalifenweg,45
Tel .: 07 1 1 - 7"13091 /2
Telex: 07 255545

U.S.A.
SGS-ATES Seminconductor Corporation
scottsdale, Az 85251
7070, East 3rd Avenue
Tel : (602) 990-9553
Telex: SGS ATES SCOT 165808
Waltham, MA 02154
24O, Bear Hill Road
Tel.: (6'17) 890-6688
Telex: 923495 WHA
Des Plaines, lL 60018
2340, Des Plaines Ave Suite 309
Tel.: (312) 296-4035
fe'ex:282547
Santa Clara, CA 95051
2700, Augustine Drive
Tel.: (408) 727-3404
Telex: 346402
Woodland Hills, CA 91367
6355, Topange Canyon Boulevard
Suite 220
Tel.: (2'13) 716-6600
Telex: 'l 82863
Orlando, FL 32792
1309, South Semoran Blvd.
Lakeview, 436 Off ice Park
Tel.: (305) 671-8599

HONG KONG
SGS-ATES Singapore (Pte) Ltd
9th Floor, Block N,
Kaiser Estate, Phase lll,
1 1 Hok Yuen St.,
Hung Hom, Kowloon
Tel.: 3-64425115
Telex: 63906 ESGIE HX



I
,!

,{

T

I

lnlormation furnished is believed to be accurate and reliable. However no responsibility is assumed for the consequences oI its use nor for
any in{ringement 0f patents or other rights of third parties which may result from its use. No license is granted by implication or otherwise
under any patent 0r patenl rights of SGS-ATES. Speci{ications mentioned in this publication are subject to change without notice. This
publication supersedes and substitutes all information previously supplied.

SGS-ATES GBOUP OF COMPANIES
SYSTEMS OIVISION

Italy-France-Germany-Malta-Malaysia-Singapore-Sweden-UnitedKingdom-U.S.A.
O SGS-ATES Componenti Elettronici SpA, 1982 - Printed in ltaly

280 and 28000 are trademarks of Zilog lnc.

I

I

,


