

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MLINK Chapter 5 MLINK

represent local, internazl, and external symbols respec-
tively, and finally the loag datar the LD and LR commands
which define tha actual contents of the sections. These
regions are delimited by special MUFOM comment commands/
separating them in this way makes the linker and other util-~
ities run faster.

As implemented at Zilogs the N, I, and X variables of any
object file are allocated contiguously starting from NO, IO,
and X0. The variable indexas do pggtr however, necessarily
correspond to the order of <the varizbles in the symbol
table. It is only guaranteed that there will be no gaps in
the numberinge.

MUFOM permits comments (CO commands) in object files’
lilog’s assemblers use level C comments for aerror messagess,
level 1 comments for compiler-supplied debugging informa-
tion, level Z comments for assembler source lines, and lavel
3 for assembler line numbers anda formatting information.
This permits debuggers and other utilities (such as mlist)
to reconstruct the source from the object file.

The comments that introduce the sectién table, symbol table,
and section contents have 1levels 100Chex), 101, znd 102
respectively.

$.1<2. The Link Process

The command arguments are parsed from left to right. cach
argument is essentially a command to the linker.

The linker maintains tuwo lists of sections: the Inout List
and the Output List. The =i file.es command=~line argument
gets sections from input files and puts them into the Input
List. As each file is input, its section table is processed
to construct entries on the Input List, and its symbol table
is processed to resolve external references.

The =8 command=line argument selaects sections from the Input
List and puts them into the OQutput List at the Current Loca~
tion. As oach section is selected it is assigned a starting
location, &and the Current Location is incremented by the
length of the sectionw,

* Tgings are actually a 1little more complicated,
assignment of location is deferred until either a =n or

-0 option is encountered. This is done to 2llow the =y
option to "unselect” sactions. Also, if an absolute
section is encountered, the Current Location for the

next soection will be the 1location of the absolute
section plus its size.

Zilog Object File Utilities 5=2
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The =0 file command~line argument appends the sections in
the Output List to a file. The output list is then cleared.
when the code or data contained in & section is output to a
filer the values of external or relocatable references and
link=-time expressions zre substituted.

All other arguments operate on the Output List or tha Symbol
Table.

After the command line is parsed, the linker makes two
passes ovor the input files. In the first pass, the symbol
and section information in each input file is read and pro-
cassod, and an Output List is constructed for each output
file. With each =0 argument, locations are assigned ¢to
relocatable sections.

At the end of the first pass, any remaining sections &re put
on the Output List of the last file mentioned, locations are
assignad to common symbols, and still-undefined externals
are identified.

In the second pass the output files are written. For each
output file, symbols and program data are copied from the
input files. Link-time expressions (including relocation)
and external references are replaced by their values during
the copying process.
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5.2. COMMAND LINE SYNTAX AND OPTIONS
The command~line options for mlink are given below in Table
5-1. More complete discussions of each option are given in
the following sections.
The command line is processed from left to right;, each
option with its sub-arguments is essentially a comwnand to
the linker. Unlike most of the other utilities, the order
of the command=-line arguments is significant in plipk.
Table 5-1. mlink Options Summary

Option Description

Input and Cutput File Cptions

=i (ifilelx specify input files
-0 [ofiled [isectionl* specify output file

Section Options

-s [isectionl»* select input sections

-n losection] name and combine sections
-sddress set location for next section
-t address set top loc. for nrevious sect.
-r relocatable sections follow

-m N mark loc./return to mark

-u {isectionl=x unselect sections

Cutput File Cptions

-b binary format output
-c character format output
-k N keep comments in output

Symbol Cptions

-1 discard local symbols

-d define C comnon symbols
-x [sym_opl* process external symbols
-g [sym_opl» process global symbols
-e [valual specify entry point

Other Cptions

-p proceed even if errors
-v ON3J set varbosity leval
-w sSUppPress warnings

-2 28030 segments

-f file command file input

lZilog Objact File utilities 5-4
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5¢2.1« Input and Output File Options

The Input and Qutput options specify the input and output
files for the link operation. If no output files are speci-
fied, output goes by default to "m.out". Note that more
than one output file can be spacified.

If no input files are specified, plipk will generate an out-
put file containing no load data. This car be useful if the
symbol options are used to definre symbols. Also, the sec-
tion options can be wused to crezte empty sections with
specified names, attributes, and locations,

5.2.1.1. File Option Syntax

file_opt 232 =i [ifilel*

] =o [ofile) [isaectionl*

= object_filename | archive_filename
= object_filename

Se2.1.2. File Option Descriptions

=i {ifilelx
Input the specified files, putting their sections into
the Input List. As each file is processed, its sec-
tions are placed into the Input List in numerical
order.,

A =4 is assumed at the beginning of the command, so the
following are eguivalent:

mlink -i filel.o
mlink filel.o

It a library file is specified, it is searched for
modules containing global symbols that match undefined
externals currently in the Symbol Table. If any such
modules are found, they are added to the Input iList.

It searching a library czuses any new externals to be
a2dded to the symbol table, it is searched agsin.

-0 [ofile] [isectionix
Appends the Output List to the given file. If no file
is given, the sections in the Output List &are throun
awvay (but space is still a2llocated for them). Note that
more than one output file <can be specified; this
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feature can be used for loading into different segments
or PRCOMs, or for constructing overlays.

If section specifiers are given, only those specified
sections (in addition to the sections in the file’s
Qutput List) ars included in the output file’s section
table. Filenames in the section specifiers refer to
ouloyt files. This feature is wused to ensure that
overlays do not reference sections in mutually
exclusive overlays.

5«2e1«3. Automatic Section Combining

Some section attributes specify that sactions are to ta com-
bined automatically 1in various wayse. (See Section A.2.Z2 for
the cdiscussion of Overlap attributes and their effects.)
Such sections are combined when they are first encounterad
in =1 (input) file lists, and only the sections in the
current Input List are looked at to find sections to combins
withe Thus, if a =1 option comes after some sections have
been selected with a <=3 option, the sections that have
already been selacted will pgot be combined with, even if
their names and attributes match those of some new sections.
This provides a weay to override the automatic section-
combining mechanism.

5.2.2. Section Options

The section options allow you to specify explicitly how the
sactions input object modules are selected and positioned in
the output modules. Sections in the input modules are kept
in an internal structure called the Input List until
selected by a =g (select) option. They 2re then movaed to
the Cutput List. Sections on the Qutput List are moved into
an output file when a =0 (output) option 1is encountered.

lilog Object File Utilities 5=¢
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5.2.2

S.2.2

-s [i

-n (o

-addr

Chapter 5 MLINK

«le Section Option Syntax

sec_opt 2:= =s [isectionlx*

| =n [osection]

} =—address

| =t address

] =r

j =-m N

] =u (isectionlx
address 2= digit Chexdigitls
isection 23 [filenamerllsec_namaell:att_matchl
osection 1:= [sec_namell:zttributes)
att_match ::= [att_term] [+att_terml=
att_group ::= [letter | -letterl...
sec_name 1:= symbol | +
attributes ::= letterw

o2« Section Option Descriptions

sectionl»

Select sections from the Input List and put them into
the Cutput List. They will be located starting at the
Current Location, which is initially 2zero. Sections
matching the first "isection” in the select list will
be put into the output list first;, sections that match
the same "isection" will stay in the same order that
they had in the Input List. The section selectors are
described in more detail below.

If no sections are specified the entire Input List is
selacted, except for Postpone sections (sections with
the "P" attribute.) If Postpone sections are selected
in other cases, they are placed after all the other
sections in the same selection.

sectionl

Combines 211 the sections currently in the Output List
and gives them the given name (and attributes, if
specified). If no section or ":attributes” is speci-
fied, the combined section is unnamed. If no attri-
butes 2re specified, the new section has the default
attributes (:WSN). No attributes are inherited from
any of the constituent sections,

ess
Sets the Current Location to the givan address.

lilog Object File Utilities
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-t sddress
Adjusts the base address of the last saction in the
Cutput List (i.e.r the last section selected before the
=t option) so that its top comes as close as possible
to <the given address without violating its alignment

constraint.
-p )
Any sactions selected after the =r argument will be
relocatable (until the next ~address or =t argument).
-m N

It this is the first time the given mark number is
encountered, set that mark to the Current Location.
Otherwise, sot the Current Location to the value of the
given mark. This argument is used for aligning over-
lays.

-y [section]l+
"Unselect" the given sections, moving them from the
output 1list back into the input list. This can be
used, for example, to select "all but"” a given section,
or to construct a "Postpone" section which will be out-
put later.

5¢.202.3. Section Selectors

A section selector as used in the =s option has three com-
ponents: a filename, & section name, and an attribute-nmatch
specifier. Any of these may be omitteds in which case all
sections matching the other components are selected (the
limiting case is =8 with no section selectors, which selects
21l sections in the Input List).

The format of &8 section selector is
filename,secnamezattributes

Note that po spsces aCs pernmiitsd between the fields. Note
also that the filename must not contain 2 comma (this is
permitted only in UNIX, and is rare in any case).

File Name
The file name component of a section selector refers to
the input file from which the section came. It is ter-
minated by a comma.

Section Name
The section name component of 2 section refers to tha
name of the section as given in a MUFOM ‘ST’ command in

2ilog Object File Utilities S-8
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the input module from which it came. Sections can be
un=-named; such sections can be selected explicitly by
using ‘+° as the section name component of a section
selector.

Attribute Match
The attribute-match component of 2 section refers to
the attributes as given in a MUFOM ‘ST’ command in the
input module from which it came. Because sections have
more than one attribute, the attribute-match component
can be rather complicated.

The attribute-match component of a section selec~
tor starts with & colon, and consists of zero or
more "terms"” separated by “+° signs. A section
matches the attribute-match if it matches gny 9one
of the fields. Thus, “+° has the meaning of "log-
ical OR”-

A term in an attribute-match consists of one or
more lettars (case is not significant), each
optionally preceded by a ‘=’ sign, If a letter is
non~nejated in 2 term, the corresponding attribute
pust be oresent in a section in order for it to
match. If a letter 1is negated in a term, the
corresponding attribute pust Dol Le pressent in a
section in order for it to match. Thus, letters
(attributes) in & term are connected by "logical

AND", and ‘“~° has the meaning of “logical NOT".

Note that the attributes matched by a term may be
a2 subsgt of the attributes which a2 section actu-
ally has.

See Section A.2 in the Appendix on MUFOM for a discussion of
the various section attributes and their meanings.

5¢2¢.2.4, Default Selection

At the end of the link, any sections still in the Input List
are selected, and the Qutput List is appended to the output
list of the last file mentioned in a =0 argument (as if the
=0 argument had been moved to the end of the command). If
no =0 argument is given, the default filename is p.lpk.

The sections are selected in the sequence: cocde (X attri-
bute), read-only data (R attribute), other non-8S5 data, C
common and B8SS (3 attribute). The default behavior is thus
equivalent to
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mlink =0 m.lnk <actual arguments> =-s :X :R :=8 =d =-s :8

5.2.3. Output File Options

The following arguments apply to the next output. file, or to

the last output file if they follow ths last =o grgument.

Se2e3e1. Output File Option Syntax

ofile_opt 1:= =b

S«2¢3.2. Output File Option Descriptions

The following options apply to the output file specified by
the next =0 arguments, or if they follow the last =0 argu-
ment, to the last output file specified.

-b

Put out the next output file in binary form.
had

Put out the next output file in character form.
-k

In the next output file, keep comments up to and
including level N. Yo retain source information for
use with glists use =k3.

5e.2.4. Symbol Options
The symbol options operate on the symbol table which is gen-
erated in the linking process. They allow new symbols to be

defined, or sets of symbols to be excluded from the output
symbol table.

Se.2.4.1. Symbol Option Syntax

Zilog Object Ffile Utilities 5-10
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1= ~1

| =d

{ =x [sym_oplx*
| =g Csym_opix
| =& (valueld

symbol s:= letterlletter|digitix
value t:= (symbol | address]
sym_op ::= symbol

+ symbol

+ symbol = {valuel
+ symbol length

Se2e4e2. Symbol Option Descriptions

-1

-x (s

-g (s

Do not put local symbols in the next output file.

Cefine a section for any common symbols encountered up
to this point, and select it into the Output List.
Common symbols are used by the C( compiler and other
compilers to hold un—-initialized data. The common sec-
tion defined has the name "Ccommon” and the attributes
"BNSW".

ym_opl*

ym_opl%

Process external or global symbols., with no sym_op’s
givens, the default operation is to strip the symbols
from all output files. “Stripped"” symbols are not
actually removed from the internal symbol table, but
are marked so that they will not be output. The opera-
tions are:

symbol
Strip a particular symbol.

+ symbol
Add a particular symbol. Externals are added as
undefined, globals as zero.

+ symbol = (valuel
Add 2 symbol with the given value. If the valua
is omitted, the Current Location is used. In the
-x argument, a Weak ctxternal is constructed. A
Weak External is an external symbol uhich receives
the given v&lue as a default if no corresponcing
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global symbol is defined in tha link.

+ symbol length
Add a C-type Common symbol with the given length.
Used in the =x argument only.

-e (valuel
Set the Entry Point to the given value (symbol or
address). I¥f no value is given, the def&sult is the
Current Location. If no =e argumant is given, the
default is the entry point of the first input file that
has one. If no input file has an entry point, it is up
to the loader or oporating system to define one.

Se2¢5. Other Options

The following argumaents are non-positionzl, and apply to the
entire link operation.

5¢245.1. Other Option Syntax

other_opt 3:

| =-v [numberl
| =-w

| -z

| -f file

5.2.5.2. Other Option Descriptions

=vinl
"Verbose": print information on Standard Error about
what the linker is doing. The optional number selects
different levels of information:

1 (default) Output a link map on Standard Error at
the end of pass 1.

2 Output the name of each input and output file as
it is openad.

3 Qutput information about each section as it is
defined or selected.

&4 OQutput more information about input file format
errors,

-0
Proceed in spite of errors.

2iloy Cbject File Utilities 5=12



MLINK Chapter 5 ML INK

-y
Suppress warnring messages.

-2z
Perform 128001-type sogmented address arithmetic. With
this option in effect, the next address after 100FFFF
hex is 2000000, in other words bits 16-23 are not part
of the address.

-f file

Take arguments from 2 file. Neuwlines in the file are
treated as spaces. The file is effectively inserted
into the command line in place of the =f argumant. The
file can contain comments starting with a semicolon
(";") character and terminatad by end of line.

5«3. CONSTRAINTS
All of mlipk®s tables ere dynamically allocated, so that the
number of symbols, sections, and files that can be handled
depends mainly on the amount of memory available. In addi-
tion, 2ilog’s implementation of MUFOM imposes the following
limits:

Symbol and Section Names: 127 characters.

Sections: 65536.

Local Symbols: 65536,

Global and Externsal Symbols: 65536 total.
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Sebe USING mlink: SOME EXAMPLES

This section describes ¢the wusage of the glipk utility
through several examples.

5.6.1c The Sample Input Files

For the purposes of most of the following axamples, we will
use two input files called "filel.0" and "file2.0" with a
structure similar to that produced by the C compiler. Zach
has three sactions, called "code”, "data", and "bss".
("bss" stands for "Block Started by Symbol", and is used for
uninitialized data that is cleared to zero when the program
is started.)

In adauition, we will assume that "filel.o" contains a sec-
tion called "rom" containing read-only data, that "fileZ.o"
has an additional section called "stack" for the program’s
stacks, and that both files <contain some gommen symbols.
(Common symbols are external symbols which are allocatsd in
& BSS section if no corresponding global symbol is defined.
They are used by C for uninitialized variables.)

The sections of the sample input files are shown below in
tabular form (prepared by mggdump), and graphically in Figure
5-1 -

filel:
SECN LCCATION ==SIZg== =<ALIGN=- -=-PAGE=-- NAME:ATTS
0 00000242 00000002 coda:X
1 C0000231 06000002 rom:R
2 00000232 $0C000C2 data:
3 c0000zCC £0000002 bss:BCW
file2:
SECN LCCATION --SI2E=-- ==ALIGN- ==PAGE=-- NAME:ATTS
0 GCC00242 00C0C0C2 code:X
1 00000234 00000002 data:
2 C0000200 00000002 bss:3Cw
3 00002000 0C0000C2 stack:3P
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filel.0:

Armmcc e me—n- cmeccscecaek
| filel.o0r,code:X |
B e ittt +
| filel.o,rom:R |
R -4
| filel.ordata:w |
R DL S et +
| filel.osbss:w3C ]

- - - - -

file2.o:

B T T Y repup -

{ file2.0s,code:X |
P L ceeccrrrecen-- +

i fila2.ordata:zw |

feemcccs s ——— ——————

| file2.o0,bss:WBC |

B T T R

{ file2.0,stack:wWBP |

A mmmcccccecrceccce e amee--f

Figure 5-1. ¢&xample Input Files

S5.4.2. Default Section Ordering

The simplest thing to do with our two sample files is to let
the 1lirker salect sections in their default ordering, and

locate them consecutively starting at zero. The linker’s
defaults are designed to "“do the right thing" for C compiler
output running in &n environment like UNIX=%, Thus, code

(sections marked gexecutable with the "X" attribute) is
placed starting at address zero, followed by read-only data
("R" @attribcute), read-urite initialized data ("w" attri-
pute), 355 ("W" and "8"” attributes), and stack ("W", "B",
“p" attributes). The command for doing this is

mlink =i filet.o file2.0 ~o ex1

where ex? is the name of the file which will receive the
linker’s output. Note that the =4 option flag is not
required, since it comes at the beginning of the command,
ang that if the =0 linked.out option is omittec the output
file will be called "m.lnk".

The resulting file’s structure is shown below and in Figure
5-2.

Note that tha two B85S sections have been combined asutomati-

cally, because they have the "C" attribute. Sections with
this attribute 2re automatically combined if thair names and
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other 2attributes are the same. Also note that the section
"“Ccommon™ has been created to hold the gommen symbols, and
that the linker has filled in the default section attributes
"W ("uritable”), "N" ("nouw"., the inverse of "PY) and '"S§"
("separate”™, the inverse of "C") wherever appropriate.
Since the linker has given each section a location, they
have 21so acquired the "A" ("absolute”) attribute as wall.

mlink =i filel.0 file2.o0 =0 ax1 =-v

mlink ve 2.1 == Zilog MUFOM linking utility
MAP: ISecn CSecn Location Size IFilesName:Atts
Output file ex1:
0 0 L=00C00000 S=00000242 filel.os,codesANSX
0 1 L=00000242 $=0J000242 file2.0s,c0de:ANSX
1 2 L=00000484 5200000231 filel.osrom:ANRS
2 3 L=000006bs6 S=00000232 filel.ordata:ANSH
1 4 L=000008e8 5=00000236 file2.0,data:ANSH
- S L=00000b1c $S=G0000032 ,Ccommon:ABNSW
- 6 L=00000b4e $=03000400 ,bss:ABCNNW
3 7?7 L=0C000f4e $=00002000 file2.o0rstack:ABPSW
Input files:
0 0 L=00003000 $=00000242 filetl.orcodesANSX
1 2 L=00000484 $S=C0000231 filet.o,rom:ANRS
2 3 L=000006b6 S=C0000232 filel.ordatasANSH
3 é L=C0000b4e 5S=C00C02C0O filel.o,bss:ABCNW
(4] 1 L=00000242 5=00000242 file2.0,code:ANSX
1 4 L=000008e8 S=00000234 filecd.ordata:ANSW
2 é L=000C0d4e 5S=CC0002C0 fila2.0,bss:ABCNN
3 7 L=00000f4e S=C0002CC0 file2.0,stack:ABPSW

Zilog Cbject File Utilities
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file aex1:

B T L T N T, 3

i filel.oscode:X {

B T L Ty

| file2.0,codezX 1

P S S Py

| filel.o,rom:R |

$rcccccccccccccaccncccead

} filet.ordata:i |
L it _———— -+
| file2.0s,data:w |
D ettt
] Ccommon:WB |
¢remccac s ccccccccncccaad
| bss:W3C |
{ filel.o,bss:wWBC |
i file2.0,bss:%W3C |
B L L T T T P Y
| file2.0,stack:WBP |

ke rcanrcccrcencncanceccae me )

Figure 5-2. Default Selection Ordering

The =v command=line option of mlipk was used to generate the
link map above; note that its format is slightly different

from the information displayed by gdymg. More information
about what glipk is doing can be displayed with the =v3

option, as shouwn below:
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mlink

Chapter S

=i filel.0 file2.0 =0 ex1 =v3

MLINK

mlirk ve 2.1 == Zilog MUFOM linking utility

Input file “filel.0’
0 - R=00600000
1 - R=00000000
2 - R=C0000000
3 = R=00000000
Input file “file2.0°
0 - R=00000600
1 = R=00000020
2 - R=00000200
3 - R=0C000C00
Select :X
0 - R=C0C00000
¢ - R=00000000
Select :R
1 - R=00000000
Select :-B
2 - R=00c0000C
1 - R=00000000
Select
- = R=00000000
3 - R=00000000
MAP: ISecn OSecn Location
Output file ex1:
0 0 L=00000000
0 1 L=09000242
1 2 L=00000484
2 3 L=000006b6
1 4 L=000008e8
- 5 L=00000b1c¢c
- 6 L=00000b4e
3 7 L=00000f40
input files:
0 0 L=0000C00C
1 2 L=00000484
2 3 L=000006b6
3 é L=C00000b4e
0 1 £=00000242
1 4 L=000008e8
2 6 L=09000d4e
3 7 L=C0000f4e
Output file ‘ex1’

== Input file “filetl.0’
== Input file “file2.0°

Zilog Cbhject File Utilities

$=00000242
§$=00009231
$=00000232
§=00000200

§=00000242
$=00000234
$=C00000200
$=00C02C00C

$=00000242
$=00000242

$=C0C000231

$=00000232
$=00000234

$=00000400
$=CC002000

Size

$=00000242
$§=00000242
§=00000231
$=00000232
$=00C00234
$=C0000C32
$=0000040C
$+00002600

$=00000C242
§=00000231
§=00000232
$=00000200
$=00000242
$=00000234
$=00000200
$=00002006¢C

filel.osrcode:NSX
filel.osrom:NRS

filel.ordataz:NSW
filel.0,bss:B8CNu

file2.0scode:NSX
filel2.0,datasNSW
file2.0/,bss:BCNM
file2.0,stack:3PSW

filel.0r,cocasNSX
file2.0,code:NSX

filet1.0,rom:NRS

fileleordatasNsSu
file2.0,data:NSW

rbss:BONW
file2.0r,stack:3PSW

IFilesName:Atts

filet.o0rcode:ANSX
file2.oscodesANSX
filel.0,rom:ANRS
filel.ordataz:ANSW
file2.0r,datzsANSW
sCcommon:z ABNSW
+bss:ABCNW
file2.0,stack:ABPSW

filel.2/,code:ANSX
filel.0,rom:ANRS
filel.ordatazANSW
filel.osbss:ABCNU
file2.0rcodesANSX
file2.0,data:ANSW
file2.0,bsssABCNW
file2.0s,stack:ABPSW
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5.4.3.

Sometimes it is necessary to put the sections of the
than plink’s default ordering.
(This is usually done in order to specify the

file in some

the

different modules

their name, their attributes, or their file

any combination of

The first example in this series

name, since the command line for doing this is somewhat
simpler. For example, suppose you want the data sections to
come first, followed by ROM, and then code, 8S5S, and stack
in their usual order. The command for this and the result-
ing map are shown below.
mlink =i filel.o0 fila2.0 =-s data rom =o exZ2 =-v
mlink ve 2.1 == Zilog MUFOM linking utility
MAP: I3ecn OSecn Location Size IFilesName:Atts
Output file ex2:

2 0 L=C0000000 s=0C000232 filel.ordata:ANSW

1 1 L=00000232 $S=00000234 filel2.ordata:ANSW

1 2 L=00000466 $5=30000231 filel1.0,rom:ANRS

0 3 L=00000698 $=00000242 filel1.o0,code:ANSX

0 4 L=0CC008da $=00000242 file2.0rcode:sANSX

- S L=00000b1c $=00000032 ,Ccommon:ABNSW

- 6 L=00C00b4e S=00000400 ,bss:ABCNW

3 7 L=00000f4e S=C0002000 file2.o,stack:ABPSK

Input filas:

g 3 L=00000698 $=CC000242 filel.0,code:sANSX

1 2 L=00000466 S=C0000231 filel.o0,rom:ANRS

2 Q0 L=00000000 5=00000232 filel.o,data:ANSW

3 6 L=C000Cbée S=0C0002CC filel.o0o,bss;ABCNW

0 4 L=000098da 5=30000242 filel.0,coda:ANSX

1 1 L=00C00232 $=CCC00234 filel.osdata:ANSH

2 6 L=C0C0Cd4e S=CCCO0200 file2.0,bss:ABCNW

3 7 L=00000f4e S5=00002000 filel.o0,stack:ABPSHK
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file ex2:

PR T L L T P P R L L 3

| filel.o,data:ziw |

B L N

| file2.0,data: W |

L Uy g S

| fileleosromzR |

B L L L Y

| filel.orcode:X |

R §

i fila2.oscoda:X |

T b e L L T Ty

| Ccommon:kB {

+ - -——+
| bss:wW3Cl |
{ filel.0,bss:wdC |
i file2.0,bss:UW3C |

U U S R S S Y

| file2.0,stack:WBP |

e e e T

Figure 5-3. Selecting Sections by Name

Sebebo Selecting Sections by File

Selecting sections according to their file of origin 1is
equally simple. The syntax for a filename selector is the
filename followeo by a comma, as in the following example
where we sSelect 2all the sections in "filal1.0”" followed by
all the sections in "file2.0".

lilog Object File Utilities 5=2C
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mlink =1 filel.o filel.o =s filel.0, file2.0, =0 ex3 =v
mlink ve 2.1 == Ziloy MUFOM linking utility
MAP: ISecn CSecn Location Size IFilesName:Atts

Cutput file ex3:
J L=00000000 $=00000242 filel.0rco0ae:ANSX
L=000C0242 35=CC000231 filel.orrom:ANRS
L=CC00G474 S=C0C0C232 filel.ordatazANSh
L=000036a6 $=00000242 file2.0rcoue:ANSX
L=00C008s8 S$=C0C00234 file2.0,d2ta:ANSW
L=0C0COb1c S=CC002CCC filel.orstack:ABPSW
L=00002t1¢c $=00000032 ,Ccommon:ASNSK
L=00C02b%e 35=CCO000400 ,bss:ABCNW

I Ww=20mMm -
NOWVME NSO

Input files:

L=00003000 S=00000242 filel.orcode:ANSX
L=00000242 $S=C0000231 filet.orrom:ANRS
L=000C0474 S5=00000232 filel1.0,dat&:ANSNK
L=00002b&as S=00000200 fileleorbsssABCNNW
L=0CC006a6 S=0C000242 filel.ortoda:ANSX
L=000008e8& $=C0000234 file2.0rcdata:ANSW
L=C0C02d4e S$S=C00C0200 filel.orbsssABCNH
L=00000b1c S$=00002C00C file2.0rstack:ABPSW

WSO WN
VNS UNN=O

file ex3:
P R L L L T TR *
i filel.orcode: X |
P P ——— -
i filel.orrom:R )
B e ——————— +
} filet.ordata:zw |
D e L —————y
| file2.0r,code:X |
S O S e ppSpup ———
| tile2.0,data:zw [}
Py S Sy Uy Sy, +
} file2.0,stazk:wdP |
e T TR +
| Ccommon:Wd |
D e +
| bss:W3C |
| filal.orbss:NBC |
i file2.0,bss:W3C |

P et cmaeoencs *

Figure S5S-4. Selecting Sections by File

Note, however, that the combined B8SS section and the Ccommon
section still come at the end of this link. This is because

5-21 2ilo29 Cbject File Utilities
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the 35S sections are combined automatically and the Ccommon
section is generated automatically; automatically-ganerated
sections do not have a3 file of origin. Also, note that the
“stack"” section is selected along with the rest of file2.0’s
sactions, which may not be desirable.

You can make sure that the stack is postponed until the end
of the link in one of two ways: not selecting it by combin-
ing filename and attribute selection, or yp-select it with
the <=u argument. Commands using these two techriguas are
shown below:

mlirk =i filel.o file2.0 -s filel.o, file2.0,:-P =0 ex3
mlink =i filel.0 file2.0 =-s filel.o, file2.0, =~u stack =o ex3

Se4.5. Separate =i Arguments

In order to circumvent these effects, if desired.,
select the sections from "tilet.o" Dbafore you -ioout
“file2.0". Note that in this case you can use =8 with no
arguments to select everything in tha input list axcept

you can

"postpone” sections. The second =8 selects all of

sections
attribute.

except

"stack”,

which
Also note the use of =d to

has

define a

Ccommon section for file1’s common symbols.

mlink =i filel.0o =-s =d ~i filel.0 ~s -~o

MAP:

Qutput file exé4:

W IS0t WNV=2O
NN M W= 0

Input files:

-

WN=220OWwWN
NONO VWM = O

ISecn OSecn

Location

L=000C0030
L=00000242
L=C0000474
L=00000626
L=000008a6
L=000008ba
L=0000Cafc
L=00000d30
L=00000¢30
L=00000f44

L=00003000
L=00000242
L=00003474
L=00C0Csaé
L=00G0C8ha
L=00000=afc
L=60CC0d30
L=CCCC0f4s

Zilog Object

Size

§=00000242
5=C000Cz31
§=00000232
$=00000200
§=C0C00014
$=00000¢c42
§=00000234
$=0600C200
$=C030031¢4
§=00002000

$=009Q90242
§=C00000231
§=C0000232
$§=C0000200
s=CC000242
$=00000234
§=00000200
$=C0002C00

File Utilities

axbd =v

IFile,Name:Atts

filel.0rscode:ANSX
filel.orrom:ANRS
filet.ordatasANSHK
fileleorbss:ABCNW
sCcommon: ABNS W

file2.orcode:ANSX
fileZ.osraata:ANSW
file2.0srHsstABCNW
+sCcommonzABNSW

file2.0ss3tack:ABPSW

filet.orscoca:ANSX
filel.0,rom:ANRS

filel.orcdata:ANSW
filel.o/bss:ABCNW
file2.0,code:ANSX
file2.0,cdata:ANSW
filed.osbss:ABCNW

file2.0sstack:A3PSWK

file2.0's
tha "P" ("postpona")
separate
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file exé4:

| filel.orrom:R ]

e cncc e n e cm e ——

| filet.ordata:h |
D Lt L P L DL TS PP
| filet.orbss:w3C I
L 4
| Ccommon:«3 |
s 4
} file2.0rcode:X 1
D e 4
| file2.0,data:w |
B D 4
| Ccommon:W3 ]
D e 4
| fileZ.o,bss:W8C }

[ R

| file2.0rstack:wW3P |

Figure 5-5. Saeparata =i Arguments

5¢4.6. Selecting Sections by Attribute

It is frequently more convenient to select sections by their
attributes than by their namaes or files of origin. In other
cases it may be pegessacyr as when preparing & general-
purpose command procedure in which the namas of the input
files might not be known. (For example, the 1linker’s
default selection is done by attribute.)

Section attributes can ba combined for selection in several
different ways. You may want to select a2ll sections that
have a given sat of attributes, all sections -that do pai
have @& particular attribute, or @all sections that have
gither of two or more attributes or combinzizans of attri-
butes. Loosely speaking, "not” is represented by preceding
an attribute by a "-" sign, and "either" (logical "or") is
represented by separating two groups of attributes by a "+"
sign. The attributes thamselves are rapresented by upper-
case or lowercase letters (See Section A.Z for specific
information about the attributes and their meanings).
Attributes in & selection are preceded by a colon (":").,
which a2lso separztes them from the section name, if any.

For exampler you might want to put writable but non-BSS data

first, followed by read-only data, then code, then 35S znda
stacke The command to do this 1s showun below. Note that

5=23 Zilog Chject Fila Utilitiss
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the 35S and stack are selectad =zt the ond by default, ard so
need not be mentioned explicitly.
and "code"
could have raplaced ":R :X" with efither " :R+X"

care what order
mlink =i filel.o f
MAP: ISecn CSecn

Output file ex5S:

Wil 1OO0<2an
NOWVMSH WSO

Input files:

WN-OWN=O
NO=SLFro0oONW

fila o

Figure 5-6.

Zilog Cbject File Utilities

Chapter 5

the "rom"

ile2.0 -s

Location

L=00000000
£=00000232
L=CCC004566
L=C00C0698
L=0CC0C8da
L=00000b1c
L=00000b4e
L=C0000f4e

L=00000698
L=0000046¢
L=00020000
L=CCC0Cbée
L=0007%0&da
L=00000232
L=CCC00Cdse
L=00000f4e

x5

B R L L T P Y

tW=B8 3R

Note

Size

$=00000232
§=00000e234
§=00000231
§=0Q000242
$=0000C242
$=00C00032
§=00000400
$=000020CC

$=00000242
$=0000C231
$=00000232
§=C000C20C
$=0Q000242
$=C0000z234
§=00000200
$=00002000

MLINK

that 1f you dicg

sections came in, you

or ":-H".

X =0 ex5 =v

IFile,Nomez:Atts

filel.0rdatasANSH
fileZesosdatas ANSW
filet.0rrom:ANRS
filel.oscocias ANSX
fileZ2.0srcodasANSX
sCcommon: ABNSW
sbss:ABCNW

fils2.0ss5tack:ABPSW

filel.orcoda:ANSX
filel.0srom:ANRS
filel.oscdatz:ANSHK
filet.orbss:ABCNW
file2.0rcod@sANSX
filel.0,uata: ANSW
file2.0s,bsssABCNW

filald.osstack:ABPSH

Selecting Sections by Attribute
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Sebe7. Locating Sections at Specific Addresses
A common problem that occurs in cross-software developmant

is when the target system has both PRCM and RAM, and it is
necessary to put the program in PRCM and the data in RAM,
The =address option specifies the base address of the naxt

section to be selected, so it is used in conjunction wuwith
selection to control the addresses of sections.
Another thing most users want to do is to locate the stack

as high in memory as possible; this can be done with the =t
address option to specify the 3gp address of the last sec-
tion to be selectad. Tha exe#mple below shows both of these
section=locating techniques. (Note that we are grouping
some "uwritable” cata uwith "read-only" dats and code in what
is prasumably the PROM area; this is a common techrique 1in
languages like C which allow no distinction between writable
and read-only dzta. In such cases, tzbles and so on that
need to bae in PROM are grouped into a single file, such as
tilet.o0 in this example.)

(In the example below, the command follows the UNIX* conven-
tion in which a backslash (\) character is used to continus
a long command on another line.)

mlink =i filel.0 file2.0 =0 =-s :X :R filel.o.,data \
=4C00 =s :W~P =d -s :P =t CFFFF =0 ex6 =v

MAP: ISecn OSecn Location Size IFilesName:Atts

OQutput file exé:

w

Input files:

=25

Wil=21v=200

WN20WLN=0

NO VIS W=D

N&EVRASrWND

L=00000000
L=00000242
L=C0C00434
L=000C06b6
L=00004000
L=00004400
L=C00C4634
L=0000cdffe

L=00CCOCQ0
L=00000484
L=C0C006bS
L=C0CC4000
L=00000242
L=00004400
£=00004230
L=C0G0dffe

l1ilog Chject

$=00000242
$=00003242
§=00000231
§=00000232
§=00300400
$=000006c34
§=€0000C32
$=00002000

§=00000242
§$=03009:231
$=00000232
§=CCC00200
§=C0000z42
$=00000234
$=00009209
§=CC002000

filel.orcode:sANSX
file2eosrcodes ANSX
filel.orrom:ANRS
filel.ordata: ANSW
rbss:ABCNW
file2.0r,cdata: ANSK
sCcommon: ABNSHW

file2.orstack:ABPSW

filetl.orcocde:ANSX
filet.orrom:ANRS
filel.ordatazANSW
filel.osbss:ABCNW
file2.0rcoda:ANSX
file2.0,data: ANSW
file2.0rbss:ABCNW

file2.orstack:ARPSW

File Utilities
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file ex6:

0Qo0 Ammmm e e ———— bl ]
| filel.o,code:X |
R D ik
| file2.0rcode:X i
P L P P T I T P T Ty g
| filet.osrom:R |
LR ettt
} filel.o,dats:w i
B e e Y
4000 jeermc e e cc e cnant
| bss:wBC }
R e §
| filel.osdata:k i
L T e 4
| Ccommon:W8 |
B Lt T et 4
DFFE LT EE T ceecccmecccos

{ filel2.osrstack:kBP |

FFFF PR U Y

Figure 5-7. Locating Sections at Specific Addresses

S<4.8. Naming and Combining Sections

It is usually not necessary to combine or rename sections in
order to affect their location or order, but naming and com-
bining can be useful if the output of the linker is a2 relo-
catable file which is going to be used as input to a subse-
quent link. For exampla, you may want to construct a
library module containing the <c¢ode and data from several
sub-modules. In this case it may be desirable to have only
a single combined code section, a single date section, and
s0 on. An example of this is shoun below. Note the use of
-r to keep the resulting output file ralocatzbls. Nota that
ve are specifying attributes as well as section names, and
that neither the names nor the attributes of the combined
sections have to be the same as those of the input sactions.

Zilog Object File Utilities 5=26
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mlink =i filel.0 fil@l.0 -r =s code =n code:X \
-s data =-n data:w =s rom -n rom:R =0 ex7 =-v

MAP: ISecn (0Secn

Output file ex7:

VIS W= O

[ I I I N |

Input files:

WNAOWN-=2O
NP =2088~~N0O

file o

Location

R=00030090
R=0000000C
R=C0C0000C
R=C0000030
R=C0000020
R=00000000

R=00C00000
R=00CC0000
&k=00000000
R=000006000
R=00000242
R=00000232
R=00000200
R=00000000

codesX

Size

$=0000048¢4
$=00000466
$=€C000231
$=00000032
$§=C0000400
$=00002000

§=00000242
$=€0000231
$=00000232
§=00000200
$=00000242
$=CC000c34
$=C00C0200
$§=000020090

filel.0,codezX
file2.0s,code:X

rom:R

filel.orrom:K

data:w

5=-27

Figure 5-8.

| filel.ordatazi
| file2.o,data:w

P

| Ccommon:W8

B L L L P ——
{ bss:W3C

| filel.o,bss:wWBC

i file2.0,bss:WBC

* .....................
} file2.orstack:sWsP
R - - " w o ww — - - --

IFile/Name:Atts

rcodesNSX
srdata:NSW

srrom:NRS
+sCcommon:BNSW
+bss:8CNW
filel2.0rstack:BPSW

filel.0scoci@:sNSX
filel.osrom:NRS
filetl.o,data:N3W
filel.o,bss:BCNW
file2.0,coc@:NSX
file2.0,d2ta:NSWw
filel2.0,bss:BCNW
file2.0,stack:8PSW

Naming and Combinring Sections

lilog Cbject File Utilities
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5.4.9. Overlays

In small systems it is sometimes necessary to break programs
up into nieces that "overlsy"” or lozo on top of onae another.
A clever loading program that understands about sections
could select the sections belonging to overlays out of an
abject file containing the whole orogram, but more often it
is necessary to put overlays in a separate file. This can
be done in a single linking step by specifying multiple out-
put files.

A related problem is making sure that the sections that are
supposed to overlay one another start 2t the same address.
This can be done easily if we want to specify ths address
exactly, but more often the overlaid sections are locataed
relative to other sections, whose size we don‘t care to keep
track of. The =m (mark) option is useful here.

The techniques used for making overlays are shown below. We
assume that the code and data in file2.0 3re needed only
part of the time, and can overlay filel.0’s data section,
which we therefore locate afigc the (common and 855 sec-
tions. We locate the stack at the high end of memory wusing
the <=t option. It doesn’t matter which overlay file the
stack goes with becauser being & BSS section, no date |is
actually loaded into it.

l2ilog Object File Utilities 5=-28
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mliink =i filel.o file2.0 =-s filel.orcode

Chapter S

Size

§=00000242
§=00CC0231
$=C03003430
$=CC00CC3e
§=00C0C232

$=00000242
5=00000234
$=00002000

$=C0000242
$=C03000231
§=0G0000c32
$=0C000200
$=3J000z242
$=0C00C234
$=00000200

-m1 -s filel.o,data o ex& \
“m1 =s X :W-B
MAP: ISecn 0Secn Location

Qutput file ex&:
0 C L=C0G000CC
1 1 L=00CC0242
- 2 L=00000474
- 3 L=0CC00874
2 4 L=C0CC008a¢

Qutput file ex8a:
o 5 L=CCCCC8aé
1 6 L=00CCCoe8
3 ? L=0000dffe

Input filas:
0 0 L=0GLC00COo
1 1 L=3030J242
2 4 L=C0C008as
3 2 L=CCCO0474
0 5 L=00C008s6
1 6 L=C0C0Cae8
2 2 L=00000674
3 7 L=0000dffa

§=0C002000

MLINK

tR =s :18=P =d \

P =t OFffff -0 ex8a =-v

IFile,Name:Atts

filel.orcod@sANSX
filel.or,rom:ANRS
rbsstA3CNW
+Ccommon: ABNSW
filel.ordata:ANSW

file2.o0r,code:ANSX
fileZ.orcdata:ANSNK
file2.0rsstack:ABPSW

filel.orcode:ANSX
filel.orrom:ANRS
filel.ordatasANSW
filel.0,bss:ABCNW
file2.0rcoda:ANSX
fileZ.ordata:ANSW
file2.orbss:ABCNW
filed.orstack:ABPSW

lilog Object File Utilitiss
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file ox8:

G000  #=-----ecececeescacesoaas

| filel.oscoda:X |

e e ccccc e n e n e —-d

{ filet.orrom:R |

B LT

| bss:w3C ]

T L T Lk 3

| Ccommon:W8 |

08A6  #me=m=memmmmememcem—eeeeod

{ filel.ordata:w |

e ceccecccrc e c s e e ek

file oex8z:

0846  #===cmemeccmccm—ce—eooaoy

{ file2.0rcode:X |

e e |

{ file2.0,datazi |

B L L L e T T P 3

DFFE peemcemcccccce e ccenaaan}

| file2.0,st2ck:WBP |

FFFF B L T ]

Figure 5-9. Qverlays

S.4.10. Discarding Sections

It is csometimes useful to produce an object file <containing
only some of the sections of the input files. This is an
alternative way of producing overlays; it is used more often
if one input fila contains an operating system and another
an application that runs under it. The @application will
need to knouw the addresses of routines in the operating sys-
tems but can assume that the operating system will @already
be in memory,

Sections are discardea by giving a =0 option with no

filename. This is shown in the example below, in vhich all
the sections in filel.o are discarded.

Iilog Chject File Utilities 5=3C
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mlink =i filel.o =-s =d =-o -i

MAP: ISecn CSecn Location
Discerdoed:

0 0 L=00000000

1 1 L=00000242

2 2 L=00000474

3 3 L=000C06as

- 4 L=0000CE&a%

(¥]}

Qutput file ex9:

o

[V I N

Input files:

WN-=>20WN 20

file

Figure 5-10.

-31

S L=CCCCC8ba
6 L=30000s&fc
7 L=00CC0d30
8 L=000C0f30

¥ L=00500f44
0 L=C00C0000
1 L=02000242
2 L=CCC00474
3 L=C0C00sa6
S L=000008ba
6 L=00C0%afc
7 L=00000d30
 L=C0000f44
ex9:
‘ file2.0,
| file2.0/
| file2.0,
| Ccommon:W3
i file2.0,

ter 5

file2.0 ~s

Size

S=C0000242
§=00C0C231
§=60000232
§=00000200
$§=00000014

§=C000GC242
§=003000234
$=£00002C0
$=00CCJ014
§=00302009

§=C0C00242
§=00000231
§=00000232
§=C0000C2G0
§=00000¢c42
$=CC00C234
$§=00000200
§=00002000

ML INK

-0 ex9 -v

IFilesName:Atts

filel.osrcode s ANSX
filel.orrom:ANRS
filel.ordatas ANSHK
filel.osrbss:ABCNKW
sCcommon: ABNSK

file2.osrcode: ANSX
file2.osrdata:ANSW
file2.0,bss:ABCNNW
sCconmon:ABNSW

fileZ2.0sstack:ABPSW

filel.oscode:ANSX
filel.o0,rom:ANRS
filel.osdata:ANSW
filel.o,bss:A3CNW
file2.orcode:ANSX
file2.osdata: ANSK
file2.0,bss:ABCNW

file2.o0s,stack:ABPSK

Discarding Sections
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Chapter 6
MLIST

6e1e INTRODUCTION

The mlist utility uses spacial comments that the assambler
can optionzlly insert into an object file (with the —-oson
tssembler option) to <construct an assemblar-like listing
file from a MUFOM object module.

6.2. COMMAND SYNTAX AND OPTIONS
The command syntax for this utility is as follouws:
mlist [-o filel [~s | =1 | =-x] [filel
The file and options may appedr in any order. If no file is
given, standard input is used.
The command=~line options are:
-0 file
output file name (If not specified, output is to stan-
dard output.)
-5 short format (**x°s insteac of expressions)

-1 long format (single long line for overflow of object
coda)

-x exclude object code that <doesn’t <fit on the source
line.

6.3. USAGE, OUTPUT FORMAT AND EXAMPLES

The input file shoulu be genarated by running the assembler
with the <os =on options, 1to get sourcae code and line
nuabers into the object filea. Most object-file  wutilities
can be made to preserve comments with the =k option; ths
comments used by mlisi are in levels 2 ana 3, so the =k3
option should be wused. In particulsr, keeping comments
through mlink means that a2n assembler-like 1listing can be
generated from a fully linked and relocated load mocule.

A full explanation of the MUFOM variables used in tha
expressions displayed 1n the object-code <column of the

6-1 liloy Object File Utilities
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listing can be found in Appendix A. The more common expres-
sions ara:

Xnnan external
Rnnntoffset relocatable in ssction nnn

Apart from addition, reprasented by an infix “+" sign,
operations in expressions are listed as

operation(operand,operandess)
aven for operations such as "=x" for multiplication. The
entire expression 1is enclosed in an additional set of
parenthases.
The following examples show 2 shart assembly=-language pro-
gram with dits assembier listing, and pglisi-generated list-
ings in the various available formats.

2sm80k —oson =oc foo.s =0 foo.0 =p

2sm8dk varsion 2.1a

Mon Apr 28 09:41:34 1986 foo
LoOC 03J LINEF === SOURCE ===

1 «extern xxx
00006000 6121803 cNusnawuw 2 1d r1, rr2{foo1llr3]
0CO00008 1402%xxxttnenx 3 fool: 1ldl rr2, #xxx + footl
0000000Ge 4 «blkb 1000h
0200C100e ROOO400C00008, %% S .dd fool, xxx * 100,

00001013 %ksxkngasnsriasx

mlist foo.o

mlist ve 2.1 == 2ilog MUFOM listing utility

CCCOGOCOo eextarn xxx
CCO00000 6121803c(R0O+8) 1d r1, rr2lfoo1llr3l
J0000008 1402(X0+R0+E) fool: 1d1 rrcs Bxxx + foo1l

CG0CC00e «blkb 103Ch
JC000100e (RO+8)(*x(X0,54))
0C001C16 (2INS(G,RC*+E,3,

C0C01C16 41))

(V.20 N VNN I

2ilog Object File Utilities é=2

fool A«

«ad fools, xxx * 1CC, fool A«



MLIST Chapter 6 MLIST

mlist foo.0 =S

mlist ve 2.1 == Zilog MUFOM listing utility

000€0000G 1 oXxXtern xxx

OCOCOCO0 61218C3casrknkrn 2 1d rt, rr2lfoo11lr3]
33000008 1402xx%rknkx 3 foo1l: 1dl rr2, Fxxx ¢+ foo1l
0G000C0e 4 «blkb 1000h

OCOC10Ce *rxtkhktkhkhkknns 5 .dd fool1, xxx * 100, foaol ~

00001016 *xxxksxx

mlist foo0.0 =x

mlist ve 2.1 == Zilog MUFOM listing utility

00c00C000 1 .extern xxx

00000000 6121803c(RO+8) 2 id r1s, rr2lfool1ller3]
00C00008 1402(x0+R0+3) 3 foo01: ldl rr2s, #xxx + fool
0000C00e 4 «blkb 1030h

0000100e (RO+8)(x(Xx0,¢4)) S .dd fool, xxx * 100, footl 4

mlist foo.o -1 m

mlist ve 2.1 == Zilog MUFOM listing utility

20000000 1 eextern xxx

000C0G00 6121833c(RO+8) r4 ld r1, rr2lfoo13[r2]
00000008 1402(XC+R0O+8) 3 fool: idl rré, Exxx ¢+ foo1l
0000C0Ce 4 «blkb 1C00n

00001000 (RO+8)(*x(X0,64)) 5 .ad foo1, xxx * 100, fo01 *

00601016 (SINS(O,RU+3,3,4%))
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Chapter 7
MLCAZ

71« INTRODUCTION

The plgag utility is a format conversion progran uwhich
translates MUFCM files 1into one of three formats suitable
for moving an object module from & host system to a target
system. Thae thrae output formats are Taktronix and Intel Mex
formats, and a simplified version of MUFOM. mloag¢ is usually
used in conjunction with protogcel, which sends the resulting
outout to a target systam wusing the Tektronix or other
handshaking protocol.

In addition to simply converting formats, 2load has several
options which &are useful in burring PROMs and in download-~
irg.
7.2. COMMAND SYNTAX AND OPTIONS
The command syntax for this utility is as follows:
mload Loptions]) [filel

If no filaname is given, the standerd input will be con-
vertede.
The command-line options are:
-o file

Output file name (if not specified, output is to stan-

dard output).

-2 MUFOM absolute download subset (default)

=i This option specifiaes the output to be in Intal Hax
format, as defined in Appendix C.

-t This option specifies the output to be in Tektronix Hex
format, as definec¢ in Appendix 8.

(The following are useful for burning PRCMs.)

=N Qutput avery Nth byte. Divide input addresses by N to
get output addresses.
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2 Start a2t (input) address e
=H OQutput H bytese.

(The following options are useful for downloading, and espe-
cially for mapping code into & specific segmnent.)

+H Add offset of H to every Quiput address.

-p (PROM) Subtract gtart from every jpput address (beforae
the division specified by ~N option). This starts out-
put addresses at zaero for burning a PROM.

-2 Map 28001-type segmented addressas into 24-bit linear
addressese. The 7-bit segment number in bits 24-3C of
the input address is placed in bits 16-22 of the output
address. Thus., the 2860C address 120C1234%
(<<1208>>1234h in assembler notation) is mapped into the
output address 121234.

(The following apply only to MUFOM or Intel download for-
mats.)

-9 Cutput global symbols.
-1 Output local symbols.

-k Keep comments of level N or lower (MUFCM only).
(default: N = 255)

-s Cutput section information (MUFCM only).

7.3. OPERATION

Te3.1. mload Input

The input to mlo2d is a single MUFCM format object module.
If the input objact module is relocatable ( j.g., there are
symbols for adcdress references for which no values have been
associated), then glgad will produce an error message but
will proceed with the translation, relocating every saction
starting at zero.

7.3.2. mload Address Translation

The parameters that azffect gloagd’s address translation are:

S the specifieo starting address (&S option).

lilog Object File Utilities 7=-2
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L The number of bytes to be output (=L option).

T the specified offset (+7 option). The =p option sets T
= -5,

N the number of separats PROMS being burned (=N option).

Given an input address A, this will be translated to an out-
put address A/N = T. Cnly datas with 2ddresses between S and
S + N+L will be loaded.

7.3.3. Output Format Limitations

It should be noted that all symbolic information is lost
when MUFCM is translated into Intel or Tektronix Hex. In
addition, MUFOM sections have no counterpart in Intel or
Tektronix format, i.e., all sections in the MUFOM file will
become one contiguous set of records when translated.

Intel Hex format 1limits addresses to 16 bits without
extended addressing, and 20 bits with extended addressing.
Tektronix Hex format limits addresses to 16 bits. Thus,
large programs may have to be downloaded in several pieces.

7.4. USING mload: SOME EXAMPLES

Tha following examples show how 3lg3d workse. The first few
examples sssume the following input module called "tload.o":
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MB3Z83K,05tload.

AD03,C4rM.

DT19860505094554.

Co01C0,15==-= Section Table -=--.
ST00,A,03abs.

SACO,C2.

ASSOC,0111.

ASLOG,CO0.

STC1,A,X,C&code.

SAC1,02.
ASSC1,2FQ020C¢,2F0Q20CC -
ASLO1,2F002020.

C00181,14=-=- Symbol Table =--.
A3G,2FC020GC.

NNJ1,03fo0.

ASNC1,C101.

NIOO,0OSstart.

ASIO00,2F002C00.

€C00132,18~~= Program Sections =---,
$800.
LROO01020304C506070809CA0B0CODOEDF.
ASPD0,0101.
LR0102030405C6C708090A0BOCCDCEGF1C.
$801.

LRSEC8AF002000C.

ME,

MUFOM Download Formats

The following three exzmplaes show the use of mlgad

duce
inge.
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Command:
mload tload.o =o load.o
Qutput: loada.o (absolute MUFOM)

MB280K,05tload.

ADGSIG‘I".

ASP0J,00.
LRC00102030405060708C090ACBOCCOCECF.
ASP230,0101.
LR0102030405060708090A08CCODCEQF10.
ASP0J,2F00200C0.

LRSE0BAF002CCC.

ASG,2F002000.

ME.

Command:
mload tload.o =6 load.o -s
Output: load.o (MUFOM with sections)

MB280K,05tload.

ADC8,04 M.

€00100,15-=- Section Table =-=~-.
ST00,A,C3abs.,

SAQJ,02.

AS$S00,0111.

ASLO0,00.

STC1,A,2,04code.

SA011020

ASSO1 1060

ASLO1,2F002000.

€00101,14=== Symbol Table ---.
€C00102,18==~ Program Sections ===,
$300.

ASPOOIOOD
LRO00102030405Q060708090AC3CCCO0Z0F.
ASP00,0101.
LR0102030405060708090A330CODCEOF1C.
5801.

ASPD0,2F002000.

LR5EQ8AFGG20GC0.

ASG,2F002000.

ME,

Zilog Cbject File Utilities
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Command:

Output: load.o (MUFCM with sections and symbols)

Tebe2.

mload tload.o =o load.o =-slg

MBZ8CK,05tload.

ADOE, Q4 M.

€00100,15~~-- Se¢ction Table ~---,
ST00,A,032bs.

SAOOIOZ-

AS500,0111.

ASL00,00.

STO01,A,A,04c0ode.

SAQ01,02.

ASS01.,06.

ASL01,2F002000.

€00191,14==-= Symbol Table =---.
NNC1,03f00.

NI00,0S5start.

ASI00,2FC020CC.

C00102,1&~== Program Sections =--,
$800.

ASP00,00.
LR0O001020304C5C60708090AC80COD0OEDF.
ASP00,0101.
LRO102030405G6G708090A0B0C0OD0EDF10.
$801.

ASPOG,2F0020C0.

LRSEDQ8AF002300.

ASG,2F002000.

MEa

Yranslating from MUFON to Intel Mex

MLOAD

Suppose that you want to translzte an object module that is

formatted in MUFOM into Intel Hex records.

example shows how this would be performed:

Zilog Chject File Utilities
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Command:
mload ~-i tload.o ~o load.o
Output: load.o (Intel rex)

mload ve 2.1 == Zilog MUFOM load formatting utility
:100000C000010203040506C7C8090A0B0C0ODOEDF78
:100101000102030405062708390A080C0DJEDF1066
:062000005E08AF002000A5

: 0020000300

:00000001FF

The =4 option specifies that the input be translated into
Intel hex records. link.0o is the input file. =0 loadeo
specifies that output joes into the file callad load.o.

Note that the addresses in the output have been truncated to
16 bits,

7eb4<3. Translating from MUFOM to Tektronix Hex

The method shown for translating object modules from MUFOM

format to Intel Hex in the previous section is the same
method used for translating Tektronix format. Instead of

the =i option (output = Intel), the =t option is usad to
indicate that the output will be Tektronix format.

The following example shows thke translation of a file ¢to
Tektronix Hex with output on Standard Qutput,

Command:
mload =t tload.o

Cutput (Standard Output)
mload ve 2.1 == Zilog MUFOM load formatting utility
/06001001000102C30405C6C708090ACBOCOD0ECF?S
/2101100301020304050607C8090A0B0C3D0E0F1079

/200006085E08AF00200036
/20000002

Nota that the addresses in the output have been truncated to
16 bitse.
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7-b.4. Downloading to a PROM Programmer

Downloading & program or segment thereof to a PRCM program-
mer 1is straightforuard. First, generete @2 file of the
proper format, i.e., Intal or Tektronix Hex. 3econd, attach
the programmer to your terminal’s auxiliary port. Third.,
g2y (UNIX#*) or tyas (DOS) the file while capturiny the data
on the programmer. Last, burn the PROM, This methocd has
been used successfully with Data I/C Programmers and AOM 31
terminals,

A second method can be used if tha PROM programmer is
attached to a second serial port. In this case, tha output
of mload can be sent to this port instezd of to a file. If
the PROM programmer requires a handshake, protecal can be
used (see Section 10.3.3 in the chapter on protogel.)

Te4.5. Programming Multiple PROMs

When a program is too big to fit into a single PROM, it 1is
necessary to perform several loads. The following example
shous how to do this.

Suppose you have a file, “file1" which is to be translated
into two Tektronix-format files “"promi"™ and "prom2" with
starting addresses 0000 and 1000 <(hex) respectively. You
can do this with the tuo commands

mload ~p file1l -o prom1
mload =p filel =o prom2 31CCO

The 81000 option in the second command specifies that output
starts with adaress 1000 (hex). The =p option specifies
that the physical addresses in the output files start with
200G,

Tebeb. Programming PROMs for a 16-bit Processor

when developing software for 16-bit processors such as the
280C0, it 1is necessary to program odd and even locations
into separate PRCMs. The following example shows houw to do
this:

Given 2 file "file1" which you want to separate into two
Intel-format files, “promd" and "prom1" respectively, you
use the two commancs:

mload =2 =p filel =-o proml
mload =2 =-p filatl =-o promt &1
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The =2 option specifies that two PRQOMs are being prcgrammed.,
so that only evary other byte is to be loaded. The =p
option snecifies that addresses in the PROM output file
start with O. The 81 option in the second command specifies
that output to fila “prom1"” starts with adaeress 1 in the
input file.

Note that for 32-bit processors, =4 can b2 usaed to produce
four PRCMs.

Tehe?. Translating Logical to Physical Addresses

Whan cieveloping softuare for systems that incorporate memory
mapping, it is sometimes necessary to load software =t a
different address (physical address) from the address at
which it is intendad to run (logical addrass). The follow-
ing example shows hou to perform this translationrn using the
+offset option:

Given a file "file1" containing a program linked starting at
logical location 0, you want to load the program into physi-
cal segment 1 on a 28001. The 28001 CPU places the start of
segment 1 at 0100C0CO(hex); the target system’s memory
places it at 010300(hex). Use the command:

mload filet1 -z +01J0000090

The output of this command is another MUFOM file on standard
output. The =2 option specifies that 32-bit 28001 logical
addresses are mapped into Z4-bit physical addresses by
"squeezing out" the second byte. The +01000000 option
specifies that 01000000 is =zdded to logical load addresses
in the input file (bgforg the translation implied by the =2
option.

Note that only the addresses at which data are to be lgoaded

are mapped. Addresses in the program, and the values of
symbols, are unchanged.
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MLORDER

8.1. INTRODUCTION

The mlorder utility takes a list of MUFOM modules and com=-
putes the optimum order for putting thess modules into 2
library. "Optimum order"” is the order that allows all
required modules to be found in a single pass through the
library;, thus, 2ll modules in the library that reference a
symbol appear in front of the module that defimnes it.

It is not aluways possible to find such an optimum order’
miorder will inform you if this is the case, with the mes-~
sage:

cycle in data:

followad by 3 list of the modules that contain a circular
saries of raferences.

The output file generated by plorger is in 2 form that can
be used by mlib to generate a library.

8.2. COMMAND SYNTAX AND OPTIONS

The mlorder conversion utility is invoked by the following
command:

mlorder [~r] [filel...

The command—line options are:

-r If the =¢ option is given, the standard output is a
list of pzirs of object file names, meaning that the
first file of the pair refers to aexternal identifiers
defined in the secona. The output may be processed by
tsery to find an ordering suitable for one-pass &ccess
by mlipk.

Alternatively, the proper ordering may be 3Jenerated
directly by mnlerder by not giving the =r option. In
this casa the output is & fila suitable for diract
input to plib witk the f option.

3-1 lilog Object File Utilities






Chapter 9
MNM

9«1« INTRODUCTION
The gpm utility prints the symbol table name 1list for a
given file in any of several formats.
9«2 COMMAND SYNTAX AND OPTIONS
The command syntax for this utility is as follous:
mnm Coptions] [file]

If no file is given, stendard input is used.

The command-line options are:
-1 Include local symbols in the listing. m
-n Liet symbols in numerical order.

-u List symbols unsorted, that is, in the order they
eppear in the object file.

-m List symbols with link map information.

-s Swapped format, with name first on the line.

-s N
Svapped format with name first znd truncated to N char-
acters,

-0 file
Direct output to the given file instead of standard
output.

9+3. OUTPUT FORMAT AND EXAMPLES

gny displays the symbols defined in the given file in any of
several formats. Options are provided to display
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o only global and extarnal symbols (the default) or local
symbols as well.

o symbols in alphabetical order, in numerical order by
address, or in their order of definition.

o with or without link map informatione.

o in a short form suitable for wuse with symbolic
debuggers, emulators, or other utilities.

9«3.1. Default Name List Format

The default format of the symbol name list is shown in the
example below. The list has 2 line entry for each symbol.
The first column shows the value of the symbol. This is a
hexadecimal number for absolute symbols, or an expression
involving an R-variable (relocatable section origin) or X-
variable <(external symbol). More complex expressions are
listed as "<expression.>".

The second column contains "X" for extarnazl syabols, "I" for
global (internal) symbols, and "N" for local symbols.

The third column contains the name of the symbol.

mnm =1 foo.0

mam Ve 2.1 == Zilo9 MUFOM namelist utility

00001002+x0000 N expr1
<Expression.> N expr2
C000000C+Xx00GC0 X ext1
00000000+x00C1 X ext2
00000004+R0O0OCOC I glb1
00001002 I glb2
0000012345678%abecdef I glb3
00000005+R0000 N loc1
00000002+R0000 N loc2

Note that the above example uwas prepared with the "-1"
option to list local symbols.

9<3.2. Name List with Map Information

The =m option can be used to list symbols with information
derived from +the section table, 2nd from the link map in
modules output by glipke The fourth column contains the
file of origin for the symbol, with 2 library name in
parentheses if the symbol came from a2 library. The fifth
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column contains the name of the section in which tha symbol
resides, and its attributes. This column contains "7:" if

the section cannot be determined. (The space between
columns has bean decreosad a little in the example balow to

make it fit within the margins in this manual.)

anm =-m foo.0

mAm ve 2.1 == Zilog MUFOM namelist utility

00005714 I __align doprtz.o(foos.lib), libcode:ANS)
00005256 I __doprtz doprtz.o(foo.lib), libcode:ANS)
00005086 1 __iob strlen.o{foo.lib), libcode:ANS)
00005786 I __prtint doprtz.o{foo.lib), libcode:AND)
000058b2 I __xputc doprtz.o(foo.lib), libcode:ANS)
00005500 I _atoi atoi.o{foo.1lib), libcodesANSX
00005200 I _printf printz.o(foo.lib), libcode:ANS)
0000C0Ca I _putc foo.0r alifoo:ANSH

003058fa I _strlen strlen.o(foo.lib), libcode:ANS)
00005026 I _strncmp strncmp.o(foo.lib), libcode:ANS
00000000 I fool foo.0, 3l11f0O0sANSW

00000002 I foo? f00.,0s allfoo:ANSHK

00000C04 I fool foo.0or allfoo:ANSHW

000067 ab I gru strlen.o(foo0.libl), ?:

0C004567 I zoo strlen.o(foo.lib), ?:

00005026 I zorch strlen.o(foo.lib), libcode:ANS)
00001234 1 zork strien.o(foo.lib), ?:

00001234 I zorn strlen.o(foo.1ib), ?:

00005678 I zot strlen.o(foo.1lib), libcode:sANS)
9¢3.3. Swapped Name List Format

In order to interface to some symbolic debuggers, it is pos-

sible
line.
given n

umber of characterse.

anm =-s8 f00.0

mnm ve 2.1

-=- 2ilog MUFCM namelist utility

ext1l X 00000000+x03000

ext2 X 0000000C+x0Q001

31b1 I 00C00004+R0O00C

glb2 1 00Cc1002

gib3 I 0000C12345678%abcdef

lilog Object File Utilities
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It is also possible to truncate the name field
This is dore with the =s or =-s
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Chapter 10
PROTOCCL

10.1. INTRODUCTION

The protocel utility is the wupload/download communication
handshake program. It supports a variety of different
file~transfer protocols commonly used on PROM programmers
and developmaent systems. It is normally used in conjunction
with mload to download modules into a target system.

10.2. COMMAND SYNTAX AND OPTIONS
The command syntax for this utility is as follows:

protocol (options] [fileld

A maximum of one file may be specified; if no file is speci-
fied the standard input is used for downloading, standard
output for uploading. Order of command 1line arguments is
not significant.

The command=line options are:

-d device
download device name. (If no =d option is ziven or no
device is specified, the terminal is used.)

-u (devicel
upload device name. (If no device is specified, the
terminal is used.)

-f file
take command arguments from the specified file. Argu-
ments in the file may be separated by whitespace or
nevlines; comments start with a semicolon and end with
newline.

-
®
SUpPPress error messages.

-s string

setup string sent to upload/download device. Multiple
«g options are permitted; the strings are concatenzted.
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-p protocol
specifies protocol. (Dafault Tektronix.)

The protocol is matched with @ list of protocol names.
Case is ignored, and abbreviation is allowed.
Presontly, the only protocol defined is "Tektronix".

Protocol may also be 2 1l1list of items of the form
"variable=svalue”. Values are numeric; hex if they start
with "0", decimal otherwise. Variables are one of the
following:

ack
acknouwledgement character.

nak
negative acknowledgement character.
abort
sbort character.
linedelay
delay (in milliseconds) after sending sach line.
chardelay
delay (in milliseconds) after sending each charac-
ter.
prompt
prompt character.
retry
number of times to retry anr incorrectly-received
recorde.
timeout

timeout in seconds.

10.3. USING protocol: SOME EXAMPLES

10.3.1. Downloading to a I8 or 28000 Development Module

To download an object module to a target system such as &
Zilog 28 or 18C0C development modula, the following pro-
cedure is used:

(1) In Unix, create an alias with the command

alias LCAD ‘protocol =-t’

In other operating systems, crezte a command file with
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the same effect. Note that the filename argument to
the LOAD commanu is appended after the "-t" option. It
you want to specify MUFOM object modules rather than
Tektronix hex, your alias or command file will need to
run them through gplgag first; this can ba done with
alias LCAD “mload -t » | protocol -t’

(On operating systems other than Unix, this will take
two commands, with pgload creating # temporary inter-
mediate file.)

{2) While running in the development module’s monitor, exe-
cute the command:

LOAD <filename>

The development module sends the host the command:

LOAD <filename>
which the host interprets as

protocol =t filename
which performs the Tektronix handshake protocol with the
development module.
10.3.2. Uploading trom a I8 or 28000 Development Module
The procedure to uploacd from the 28 or 2800C development
module is slightly more complicated than the procedure used
to download. The user must knouw the starting and ending
addresses of <the imaga to be uploaded before proceding.
oiven that, the following procedure must be followed:

(1) Alias "SENDY to “protocol =-u =-t%,

(2) while running in the development module’s monitor, exe-
cute the command:

SEND <filename> <start-addr> <end=-addr>

The development module sends the host the command:
LCAD <filename>
which the host interprets as

protocol =u -t filename
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This invokes pgreotecel, which performs the Tektronix
handshake protocol with the development module. The result-
ing file is in Tektronix Hex format, suitable for download-
ing again.

NOTE that "protocol =t =-u filename” is dincorrect: this
causes protocol to interpret the given filename &s the dev~
ice to upload from, with odd results.

10.3.3. Downloading to a PROM Programmer

Some PROM programmers do not require a download protocol’
they simply have & file copied directly to them, as
described in <the chapter on gload. Others (e.g.r the
DATA/IO model 21) require more elaborate treatment as
described below.

It is most convenient, if a device requires a complex doun-
load protocol, to make a command file. For downloading to a
DATA/IO model 29 attached to device "/dev/ttyé4", this file
(call it "dataio”) should contain:

-d /dev/ttyé
-s \C\[B6A\rI\r
-p prompt=03E

In order to download a file, for example "foo", use the com-
mand

protocol -f dataio foo

For uploading from the DATA/IO, <the corresponding command
file should contain:

-s \[\(86A\r2000;\r1CM\rO\r
-y /dev/ttyé
~-p prompt=03¢E

Naturally, other PROM programmers and emulators will have
different protocols; you will need to consult your manuzl
for details, and will probably have to experiment as well.
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OTHER PRCGRAMS

The following programs are supplied with the Object File
Utilities for specializad purposas:

mar
m2a
muimage.c

They are described belouw.

11.1. MAR

The mar utility is an older version of mlik. It produces a
so~¢called "archive" file which is compatible with older ver-
sions of mlink, as well as the library files of the Berkeley
version of the UNIX* operating system. Archive files have
the advantage of being able to contair any kind of file (not
just MUFOM object filas), and the diszdvanrtage of not allow-
ing the linker to access them randomly.

The command line of mar is identical to that of alip (see
Chapter 4).

11.2. M2A

The 923 utility converts MUFOM object files to a form called
@.0uts which is the format used in Zilog“’s S800C microcom-
puters. This format is primarily wusefui for downloading
into Zilog’s EMS-800C emulator for the 23000 microprocessore.

11.2.1. Command Syntax And Options

The pga conversion utility is invoked by the following com-
mand:

m2a L =i | =0 J [ -s seg ] inputfile outputfile
The command=line options are:
-i Put instructions and data in separate address spaces.

-0 Convert an ovaerizy file.
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-s H is the segment number (ir hexadecimal) in which the
stack is to reside.

The input file must be absolute, j.g. the output of
mlink or gload. Many features of MUFOM cannot be con-
verted to 23.9uts these include arbitrary exprassions
involving relocatable or external symbols, and sections
othar than code, data, and BSS.

11.3. MUIMAGE.C

The guimagges program is the C-languzge source for a pro-
gram, It converts @a MUFOM character form object file on
Standard Input to an absolute binary image file on its Stan-
dard Qutput, whila producing & hexadecimal listing on Stan-
dard Error (the terminal). This program is not very wusaful
by itself, but is supplied in source form so that you can
construct a customized loader for whatever target system you
are wusinge. puipsage is designed to work on the output of
mlozd-, and understands only absolute modules in character
form,

11.3.1. Command Syntax

The gyimags conversion program is invoked by the following
command:

muimage [inputfilel > outputfile

If no input file is specified, Standard Input is used,
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Appendix A
MUFOM FILE FORMAT

A.1. THE MUFOM STANDARD

The MUFOM format, as implementad by the Zilog <cross-
softwuare products, follows the format specified in the IEEE
standard JEEE 6%5-1283, "The Micronrocessor Universal Format
for Object Modules.” The standard specifias only the gharag:
tgr form for object files; the hjigary form of MUFOM files
follows the suggested format in Adppendix 8 of the standard.

Section A.2 discusses the concepts of modules ang sections,
and the various section attributes and their meanings. Sec-
tion A.3 discusses the way MUFOM handles symbols, and the
use of MUFOM varisbles. Section A.4 discusses tha local
usage of IEEE Standard 695 by the Zilog cross=-softuare.,
including implementation restrictions. Section A5
discusses local extensions to the standard that have been
added to implement efficient library search. Section A.6é
contains an example of a MUFOM object module and an explana-
tion of its constituent commands.

A.2. MODULES AND SECTIONS

MUFOM object modules (object files) zre divided into ggg=
tiopns each of uwhich is destined to be loaded into a separate
area of memory. Each section has a pamer a 3sizer atici:
puies, and (if not relocatable) a locatiop. Each section
also has a g@gtion nupber which d1is wused to refer to it
internally. In Zilog’s implementation these section numbers
correspond to the order of the sections in the section
table. Section numbers are limited to 16 bits. The name
and attributes of a section are specified in a MUFOM "ST"
(Section Type) command;, the size and location are MUFOM S~
and L-variables respectively.

It is important to note that the name of & section may be
null {(in which case the section is referred to as
"unnamed”), and that the names of sections pged Dnot be
ypiogug. Thus, a file may contain severa2l sections named
"coda”. The advantage of this is that the linker can relo-
cate such sections separately. Therefore, on a 28001 all
"code" sections ¢do not have to be in the same segment.

Sections may also have an 3alignmgnt and page size- The
location (lower bound) of a section is restricted to be a3
multiple of its alignment, and the section may not <cross a
boundary which 1is & multipls of ite page size. The page
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size is used to implement address—space and segment-size
limits. The alignment and page size of a section are speci-
fied by the MUFOM "SAY (Section Alignment) command.

The following is a description of the various section attri-
butes and their meanings. This includes the way they affect
the link process, and their eventual use in a target system.
gach attribute is represented by a letter (lowercase or
uppercasa).

Ae2.1. Access Attributes.

The 2access attributes specify how sections are used
(accessad) in the target system. They are used during the
link process to select groups of sections that ara to be
located together,

W (Kriteable)
This is the default access attribute.

R (Read=-only)
This attribute is used for data that is intended
to go into ROM,

8 (38SS)
This attribute is used for dats that is initial-
ized to zero whan 2a program is started. (BSS
stands for "8lock 3tarted by Symbol".)

X (Executable)
This attribute is used for code sections.

I (Zero page)
This attribute is wused for sections that are
accessed via a processor-dependent short address-
ing moder such as the I8 on-chip registers.

A (Absolute)
Sections with this attribute have beéeen located ot
an absolute addrass.

Ae2e2. Overlap Attributes.

The overlap attributes specify how sections with ths same
name and same accass attributes are to be handled. Sections
can be unnamed; all unnamed sections are treated as if they
have the same name. The overlap attributes are mutually
exclusive and a section may have only gpg of them.
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S (Separate)
All sections with +this attribute will be kept
soparate when located in the output file. This is
the default overlap attribute.

C (Concatenate)
Concatenate (combine into & single contiguous
chunk) all sections with the same name and attri-
butes. This attribute performs the equivalent of
the lirker’s =n command line option.

£ (Equal Length)
Overlap all sections with the same name and attri-
butes; the size of the resulting section is the
size of its componants. Produce an error message
if they have different sizes.

M (Maximum Length)
Overlap all sections with the same name and attri-
butes; the size of the resulting section is the
size of its largest component.

U (Unigque Names)
Only one section with the same name and attributes
is permitted.

Ae2«3. Allocation Attributes.

The two allocation attributes determina the order in ahich
sections are selected.

N (Now)
Selected sections with the "n" attribute will be
merged before all sections with the "p" attribute.
This is the default allocation attribute.

P (Postpone)
Selected sections with the "p"” attribute will be
merged after all sections with the "n" attribute.
When sections are selected via slink’s -3
command~line argument, any “postpone” sections
seleocted are placed after any "nouw" sactions
selected by the same sub-argument. Thus,

-s code data

selects first the sactions with name "code" and
attributes that include "n", then sections with
name "“code” and attribute "p", then sections with
name "data" ana attribute "n", and finally sec-
tions with name "datz" and attribute "p".
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A.3. SYMBOLS AND VARIABLES

MUFOM modules &ssocizte numerical values with constructs
called yariabiess which are represented as a letter in the
set 6=~ followed by a hexadecimal nuaber, the jindex. In
Zilog’s representation, variable indices are restricted to
16 bits. (Avoiding the letters A-F as variable identifiers
means that variables can always be distinguished from hexa-
decimal numbars.)

Values are assignad to variables with the MUFOM "AS"
(Assign) command.

A.3.1. Section Variables

Some of the varizbles in a MUFOM module are associated with
sections, and their index is the same as the corresponding
section number. These variables, and their meanings, are:

S Size of the corresponding section.

L Location of the corresponding section. The L-
variable is present only for absolute sections.

R "Relocation base”™ for the section. In absolute
sections this is initialized to the section’s
location; in relocatable sections it represents
the address at which the section will eventually
be loc&tede.

P "Program Counter™ for the section. In the load
data of the module, the P-variable represents the
next location at which code will pe loaded. Space
can be reserved within 3 section by @ssigning to
the P—=variable.

Ae3.2. Symbol Variables

Other variables in a MUFOM module are associated with sym-
bols. The value assigned to the variable is the value of
the corresponding assembly-language symbol.

The symbol variables are:

N N-variables are associated with Jeogcal symbols
(names). It is possible to have more than one N-
variable in a module with the same names this
occurs when two modules containing local symbols
with the same name are¢ linked together.
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I~-variables are associated with glgbhal Internal)
symbols. These are symbols defined within a2
module that can be referred to in other mocules
that are linked witn it.

>

X X-variables 2re associated with gxterpal refer-
ences to global symbols in otnar modules. X-
variables are never assignea values.

As implementec &t Zilog, the N, I, and X variables of
2ny object mocdule are allocatad contiguously starting
from NC, 10, ano XG. The variable indices do potr houw-
ever, necessarily correspond to the order of the vari-
zbles in the symbol table. It is only guaranteed that
there will be no gaps in ths numbaring.

A.3.3. Other Variables

Finally, there are tuo other kinds of variebles in MUFOM
modules:

G There is at most one G-variable in a2 MUFCM module’;
its value 1is the gpicy peipt or starting address
of the program.

W W-variables are "working registers”. W0 is used
as temporary storags for range-checking. Tha
other W-variables are used by the assembler to
hold the wvelues of forward refergngass that is,
symbols that are used befors they are definesd.

A.bh. LOCAL USAGE

Acbo1. Conments

There are two special local ussges for comments, Comment
levels C-3 are used for specific kinds of debugging and link
mao information. Comment levels 100(hex)-102 are wused for
separating the object file into regions containing different
kinc¢is of information.

Acbetele Intormation Comments

Information comments contain error messagess, source codes
and link map information. They allouw symbolic debuggers ancd
other programs (including gdympr MA@, and g@lisy) to display
more information than would otherwise bae present in the
object file.
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0 Comment level J is used for error messzges.
1 Comment lavel 1 contzins comments of the following
forms:

sFILE Innnn Annnn Dnrnnnnnnnnnn filename(library)
Input file information. I, N, and D precede
the I-variable origin, N-variable origin, and
creation date respectively.

:SECT isecn osecn L=nnnnnnnn S=nnnnrnnn ifilersecname:atts

Link map information on input sections.

filename: line-number
Compiler filename and line number from .FILE
and LINE essembler statementse.

2 Comment level 2 contains assembler source lines.

3 Commont level 3 contains assembler listing format
information, in comments of the form:

filename: linenumber
Assombler source file and line number,

:PAGE
marks a2 new listing page.

Aebete2. Object File Regions

Three special comments divide the object file into regions,
as shown in Figure A~1. The regior before the first such
comment is the file header, containing the M8, AD, and 0T
commands.,

1C0 A comment of level 10C(Chex) introduces the section
teable, containing 3T, SA, ASL, and ASS commands
and the input file and link map comments,

101 A comment of level 101(hex) introduces the symbol
table, <containing NI, NX, NN, A3I, ASN, ASG, WX,
AT, LI, LXs, RI, and TY commands.

102 A comment of level 1C2(hex) introduces the load
data region, conteining ASW, S8, ASP, LD, LR, IR,
and RE commands and comments contsining error mes<
sages, assembler source, and so on,

Splitting object files into these regions makes the lirker
and other wutilities more efficient by marking parts of the
file that do not neeau to pe processed.
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| Module Haader |

—-—-- - - -~

| Symbol Table |
i |
| |
| Program Section }
l H
i Module End |

Figure A-1. Cbject Module Regions

Aeb.2. Expressions

The MUFOM standarc permits the use of expressions of great
generality in many places in the object files. what the
linker and other utilities will gggepet is-, in general, more
restricted; and what the assembler, linker, and other utili-
ties will emit is more restricted still.

In this section, codes are used to indicate the kinds of
expressions that are acceptable. Except whan 9only
hexnumbers are permitted, 2all functions are allowed. The
codes are: :

Hnn any hexnumber of at most nn bits.
R R-variables.
W W=varizblas.
X X=variables.

As a rule, other varizbles 2re not used in expressions, =all
utilities expand tham into equivalent sxpressions involving
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R, W, 2nd X variables. W0D is used purely as a temporary
for limit checking; other W variables are useu by the assem-
blers for forward references.

Indices All variable indices and section numbers
are H16’s.

Addresses All addrassaes are limited to 32 bits (H3Z

RWX) .

Numbers Numbers up to 8C bits (H28J) are permitted
in assignments and LR commands.

SA Section Alignment: H32, Page Size: H3Z2.

co Comment level: H16.

AS(L,S) M32,.

AS(G,1,N) H8C RXe.

AS(R,P) H32 R.

ASW H80 RWX.

LR H80 RwX.

IR zglocation Base: H8C RWX, Number Of Bits:
RE H32.

wX H80 RWX.

Aebe3. Command Order

There are some local restrictions on the ordaring of MUFOM
commands. Observing thaese restrictions makes it possible to
avoid retaining information that will not be needed later.

A.4.3.1. Section Information
All <the information for a single section is grouped
together, with the ST command first, followed by the SA, ASL

and ASS commands in any order. The ASS command must be
present, and the section size must b9 & hexnumber.
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Acb.3.2. Variable Information

All +the information for a single variable is groupeda
together, with the Nv command first,

An NI, or NN command is always followed immediately by the
corresponding AT command (if any) ana ASI or ASN command.

An NX .command 1is @&lways followed immeciately by the
corrasponding AT and kX commanas, if any.

A-variables must be assigned to before they are referenced.

R-variables are assigned implicitly. No existing wutilities
jenerate ASR commands.

A.5. LIBRARY EXTENSIONS

The following commands have been 2added for meintaining
libraries. A library file consists of a library header, the
modules in the library, and a Jlibrary mape. The Jlibrary
beadgr consists of an LB command, an optional 3T command,
and an LE command. The library map is at the end of the
file, and consists of 2 series of LM commands followed by an
LE commnand. The library extension commands are always in
character form. Modules contained in a library may either
be in character form or binary form.

"," 1lib_name "."

L3 map_position
Library Begin: the first command in @& library.
The hexnumber gmap_pesitiop is the position in the
file of the library map, which consists of LM com-
mands followed by an LE command.

The LB command may be followad Dby a DT command
with the date the 1library was created or last
modified. This is followed by an LE, the MUFCM
modules <contained in the library, and the library
MmapPe.

LE ".”
Library End: marks the end of the 'library header

and the library map.

LM position "," size "," m_name ("," I_namel)x (","
"xl' (ll’" x-nem’)*) ll."
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Library Module: indicates the position in the
library of 2 module, its sizas in bytes, its name,
the names of the symbols (I-variables) it defines,
and the names of the external symbols (X~
variablas) it references.

Aeb. EXAMPLE: Iilog MUFOM Module
Figure A=2 shows an actual character=-form MUFOM module pro-
duced by a lilog MUFOM Cross—-assemblar. Line numbers have

been 2dded in parentheses along the right margin for refer-
eNCe puUrposes.
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M82800,061ink.0.
97119350522102255.

ADO&IOZIL.

€C00100,17=--~ Section Tabla =-=---,
STCO0,X,A,Cécodea

AS1L00,00.

ASSCC,31.

STC1,W,A,04data.

‘SLG1’310

ASS01,0C.

57102,8,W,CrA,06COMMON.

ASLO2,30.

AS$502,10.

€00101,16~==~ Symbol Table =<---,
NNC1,Cé8bc_store.

LSNC1,21.

NNC2,0Sbcshl.

ASNC2,28.

N100,03div.

A5100,00.

NI101,09dvd_store.

ASIC1133.

NNO3,04divl.

ASNG3I09.

NNC‘IC‘diVZ-

‘SNO‘I18-

NIO2,09mpy_store.

ASIOZISD.

ATIC2,00,00,10,02.

‘SGIOOO

€C00102,1A==== Progrem Sectionsg ==---,
$800.

ASPCO,CO.
LREBCS444D2100C03E1C87C813C812CB15CB814CD280CDA18BCC
ED421C3DC20900C1E8223300223000CY9E587E042223100¢51C9.
$801.

ASPO1,31.
LR0000000000CC000000C0000C.

$B02.

lSP02'3D.

CCFF,20B8S8S (uninitislized data) section.
ME.

Figure A=2. MUFCM Module
Lines (1) = (3) define the module header. The module
is standard across all Zilog MUFOM object modules.
MB = Module 3egin
o Defines the start of a MUFCM object module.

o Defines the target procassor type (optional).
o ODefines the object module’s name (optional).
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1)

(2)

3

(4)

5)

(6)

7)

(8)

(9)
(10>
(1N
12)
13)
(14)
(15)
(16)
“7
18)
(19)
(20)
(21
(22)
(23>
(24)
(25)
(26)
2?7
28
(29)
(30)
31
(32)
33
(34)
(35>
(36)
37)
(38)
(39)
(40)
(41)
(42)

header
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DT = Date
o Defines the object module’s creation time and date.

AD - Address Descriptor
a Defines the number of bits per Minimum Addressable
Unit (MAU).
o Defines the maximum size of the target processor’s
address space in MAUs (optional).
o Defines the order of the address’s MAUs within the
object zode.

Line (4) = MUFOM comment commands are wused in the Zilog
MUFOM implementation to delimit the different parts of the
object module. Line (4) delimits the start of the Section
Table. Commants are prefixed by the MUFCM (0 command.

Lines (5) = (13) are the section table. Zach section within
an object module will have a set of description commands in
this table. MUFQOM commands that are wused in the section
table region of the mocule are

ST = Section Type. For a given section, defines
o Section type attributes (optional)
o Section name (optional)

SA - Section Alijnment. For a given section, defines
o Section alignment (given in MAUs) (optional)
o Maximum section size (optional)

AS - Assignment
o Assigns values to section variables
S = section sizae
L = location of section’s lower boundary (optional)

Line (14) - The start of the symbol table.

Lines (15) = (30) - The symbol table contains declarations
for all of the global, external, and local symbols within
the object module. Assignmaeant of absolute values or expres-
sions to symbols, definition of symbol type, and definition
of symbol attributes zre kept here. The module’s entry
point, if any, is also specified here. MUFOM commands used
in the symbol table raegion of the object file are

NI = Name Internal (Global) Symbol
o Declares an external symbol, a table entry number,
2 name length count, and gives its name.

NX = Name External Symbol
o OQeclares an external symbol, a table entry number,
& name length count, and gives its nama.

NN - Name Local Symbol
o Declares a local symbol, a table entry number, a
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name length count, and gives its name.

AT = Symbol Attribute. U[efines for a given symbol

Type table entry

Lexical level (optional)

Size (used for common symbols) (optional)

Alignment (used for processors where variables must
be aligned on spacific addresses) (optional)

0 000

AS - Assignment.
9 Assigns a value or expression to 2 symbol.

IY = Type. Defines a typa table entry.

WX = Weak External.
o Defines a given symbol as a weak extaernalsx.
o Provides a default value or expression to be
assigned if the symbol is not resolved.

Line (31) The MUFOM comment used to delimit the start of the
program portion of the object module.

Lines (32) = (41) The code, or load datar portion of the
object module is kept in this region. The heading "Program
Sections” refers to the MUFCM sections which are tha logical
divisions of the program. MUFOM commands used within this
region to define the code are

SB - Section Begin
o Declares that the following code belongs to the
specified section.

L0 - Load.
o Contains object code.

LR = Load Relocate.
o Contains code and relocation expressions,

IR - Initialize Relocation Base
o Assigns a value to 2 relocation letter.

RE = Replicate.
o Repeat the immediately following LK expression a
specified number of times.

AS - Assignment
o Assigns a value or an expression to 2 section’s P
(load pointer) variable.

* A weazk extarnal wili be resolved with a global
definition if one is present’/ otheruise it receives the
default value specified in the WX command.
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Line (42) The end of 2 MUFOM object Module is delimited by
the ME Command.
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TEKTRONIX HEX FORMAT

B.1o RECORD FORMAT

kecord Format

field name: | SR ADDK RL €S1 *««xDATA*xxax (S2 =ND |
field size: i1 ‘e 2 2 0=-255 2 1 |

Figure B8-1., Tektronix Hex Record Format

SR-=5tart Record Field (frame 0)
The ASCII slash character (/) is wused to signal the
start of a record.

ADDR--Locad Address Field (frames 1 to &)
The starting location in memory to/from which dats will
be loaded/szved.

RL==-Record Length Field (frames 5 and 6)
Tha number of data bytes in the record is represented
by two ASCII hexadecimal digits.

CS1=-=-First Checksum Field (frames 7 and 8)
This checksum is the 8-bit sum of the six hexadecimal
digits that make up the load address &and record length.

DATA--Data Field (frames 9 to 9 + (RL » 2) =-1)
€Each pair of frames in the data field represents a data
byte, where each frame contains the ASCII representa-
tion of a 4=-bit value.

CS2==Second Chacksum Fisld (frames (9 + (RL * 2)) and (9 ¢+
(RL = 2)) + 1)
This checksum is the sum of the 4-bit hexadecimal
values of the digits in the data fielda, modulo 256.
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END~=End of Recorda Field (frame (9 + (RL * 2)) + 2)
The ASCII code for a carriage return is used to signal
the end of a record.

8.2. END-OF-FILE RECORD FORMAT

The end~of-file record has a record length of 0, the address
field containing the oentry point address, and no data or
second checksume.

Example B~=1: /4FO0C013<CR>

Be3e ABORT RECORD FORMAT

The download operation can be aborted by the host system
sending an abort record, consisting of two slashes followed
by 2n error message and carriage return.

Example B8~2: //PROGRAM ABORTED <CR>

B.b. HANDSHAKING FOR DOWNLOAD/UPLOAD

mload and msend use the Tektronix handshaking protocol, by
default, for each format. Since there is no handshaking
usaed in conjunction with the Intel Hex format, the -h option
must be used to turn it off whenever the ~-i option is speci-
fied. The handshaking protocol consists of three signals:

o "0" No error o uyr S8ad record; retransmit o rngn
Abort

These signals are sent by the target to the host when down-
loading and vice versa when uploading.

It is recommended that handshaking always be usad to prevent
erroneous (cata trgnsmission.

~n
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INTEL HEX FORMAT

Ce1. RECORD FORMAT

Record Format

field name: | SR RL ADDR RT  **x*xDATAx**x (S |
field size: | 1 2 4 2 0-255 3 |

Figure C-1., 1Intel Hex Record Format

SR==Start Record Field (frame 0)
The ASCII character colon (:) is wused to signal the
start of & record.

RL--Record Length Field (frames 1 and 2)
The number of data bytes in the record is representea
by two ASCII hexadecimal digits.

ADDR--Load Address Field (frames 3 to 6)
Four ASCII hexadecimal digits representing zeros or the
address to/from which data will be loaded/saved.

RT==Record Type Field (frames 7 and 8)
The ASCII hexadecimal digits in this field specify one
of the record types shown in Table C-1:

Table C-1. 1Intel Hex Record Types

Record
Type Description
00 Dzta Record
01 gnd-of-File Kecord
02 Extended Address Record
03 Start Address Racord (entry point)

The address specified by the Extanded Address Record 1is
left-shifted four bits (representing the four most signifi-
cant bits in a 20-bit zddress), and added to all subsequent
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type 00 (Data Record) addresses.

DATA~-Data Field
gach pair of frames in the data field represents a data
byte, where each frame contains the ASCII representa-
tion of 2 4=bit velue.

CS==Checksum Field
This field contains the ASCII representation of the
two’s complement of the sum of the data bytes (each
pair of data field frames converted to one binary
byte), modulo 256.
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Appendix 2
ERROR MESSAGES

Defe INTRODUCTION

tach utility describes errors with clearly stated error mes-
$2geSe. There are three types of errors that can occur:
process orrors, input format errors, and internzl errors,
The action taken due to an error depends on the severity of
the error and the utility being executed. Most errors do
not interrupt object module processing.

Detele Process Errors

Process errors occur cdue to either incorrect command ucage,
or otherwise=-correct command usage on inappropriate data
(for example, attempting to load a relocatable file)d.

Process errors can occur

o While attempting to interpret the command line used to
invoke the utility.

o During the procsssing of object modules.

D.2. COMMON ERRORS

The following errors are common to most or all of the utili-
ties:

De2.1« Command Line Errors

The common commznd line errors are

=<letter> argument filename missing

=<lettor> argument number missing

garbage after numeric argument: ~<letter>

unrecognized command-line argument =-<letter>

=-<letter> argument inconsistent with previous arguments
extra output filerame ignored
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De2<2. Other Errors

OPEN error on file <file name>
can’t handle libraries
division by zero

no free storage left

value out of range

An OPEN error means either that a specified input file does
not exist or is protecteu agzinst reading, or that a speci-
fied output file is protected against writing.

"No free storage ieft" means that there are too many sym-
bols, sections, or filas in the input.

The "division by zero" and "value out of range" errors
represent errors in assembly-language code which could not
be detected by the assembler because they involved relocat-
able or external symbols.

De3s COMMAND=-SPECIFIC ERRORS
B.3.1« mlib Errors
The errors unique to glibh are

unknown option ‘<letter>”

Can not road ‘<filename>”’

Must have exactly one of “drqrr,t,x”

No archive file specified

Only one option allowed in “dsqrr,t,x”
archive file ‘<filename>’ not found
missing argument for “f° options
aultiple “<letter>’ options

3uildiM = ‘<filsname>’ Not archive format
SuildlM - Out of memory

3uildlM = no matching LE

CreatMlib - Can not create “<filename>”
Out of memory

WritaAll - Can not create “<filename>’
WriteAll - Can not open ‘<filenamad>’
can’t handle libraries

q_mlib = Cut of memory

x_mlib = Can not create ‘<filenamed>”’
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De3s2. mlink Errors
The errors unigus to glipk cre

- without attribute i1n select string <argd>
-“m not implemented in relocatable link
-t argument adaress missing
-<symbol> =value with no symbol
-<symbol> langth with no symbol
-t cannot relocate absolute section
-t with no sections selected
+symbol: symbol missing
=value: value missing
E section attribute: sections must have same size
U section attribute: sections must be unique
attempting to merge
absolute section <section descriptor>
with reloc. section <section descriptor>
entry point <symbol> undefined
file <filename> has different address order
illegal character in select string <arg>
multiply-defined global symbol <symbol>
nested =f files not allouwed
output file <filename> is also an input file
symbol <symbol> not absolute
undefined axternal <symbol>

De3.3. mlink Warnings

The only utility that generates uwarnings, as opposed to
errors, is mligke warnings represent unusual conditions
thet may, nevertheless, be what you intended to produce.
The =® option to pliok suppresses these warring messagas.

address space overflow at <address>
attempting to load into 35S section at <address>
no section information for section <number>
no section information in input file <filenzme>
null select: <arg>
null unselect: <arg>
section overlap
<sg9ction descriptor>
<section descriptor>
symbol <symbol> redefined by =g argument

The "section overlap"” error, in particular, can occur when
making files with separate address spaces for instruction
and data. The "no section information” errors occur when
linking files generated as output from glgad without the <-s
option.
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De3ebe mlist Errors

There ara no arrors actually unigue to plists but oerrors
included as 1level=-C commants by the &ssembler are included
in the listing.

De3.5« mload Errors
Tha errors unique to 3load are

section <name> is relocatzble

De3.6. alorder Errors
The errors unique to glorder are

<symbol> multiply defined in <filename> and <filename>
cannot open <filename>

cycls in data:

extern overflouw

module overflow

out of memory

symbol space overflow

text spaca overflow

De3.7. protocol Errors
The errors unique to proiosel are

t00 many files

write record error

write first ‘G’ error

cannot open <filename>
conflict -d & -u options
duplicate -<letter> options
invalid =r option = <string>
invalid -t option - <string>
no file specified

unknown handshaking code <number> from Remote
unrecognized option <string>

De.é. INPUT FILE FORMAT ERRORS

Input File Format Errors are primarily associated with the
parsing and execution of MUFOM commands (as opposed to util-
ity program command lines) within a MUFOM object file.
These errors are displayed in ons of two formats:
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input file format error: MCEZ at line 9 of foo.0
or

input file format error: MCE at line 9 of foo.0
MCE: missing command=-enrd period
byte Oxa of the MUFOM command:
NNC1/,xxxs?204f001.

Tha second, more descriptive format is obtainable via thke =~
vb option in nmlipk. If the input file is in binary form,
the line number is replaced by an offset in characters from
the beginning of the file.

It is generally impossible to get format errors unless =3
MUFCM file has bean garbled, or genersatad incorrectly. This
usually is caused by a bug in one of the wutilities, and
shoulcd be called to the attention of your lilog representa-
tive.
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Table 0-1. Input File Format Errors.

2HD: 2 hex digits required

ADR: address > 32 bits

ARG: not enough arguments for function
ASG: multiple assignments to G-variables (entry points)
ASl: variable index of ASI does not match previous NI
ASL: ASL command before or without ST

ASS: ASS command before or without ST

ASX: assignment to X=-variable is illagal
CMD: command expected/undefined commnand
€0F: unexpectaed end-of-file in <filename>
EXP: expressions not permitted in dounload
EXU: expression stack underflow

IAF: invalid archive format

IAH: invalid archive header

ILF: invalid library format

LI8: library command inside module

MAU: can’t handle MAU length other than 8 bits
MCE: missing command-end period

MCP: missing comma or period

MCS: missing command start

MEX: missing expression

MMB: M3 command missing

MRO: missing relocation offset

MRP: missing )’

MSA: SA commend with no expressions

M3T: no ST for section <number>

N1é6: number > 16 bits

N32: number > 32 bits

NEQ: number > 80 bits

NAN: not a number

NNR: not a number or R-variable

STL: string > 127 charactars long

TYU: unexpected TY-component

TYV: N=veriable or T-number expected

UAT: AT command does not apply to previous varizable
UEX: unknowun/invalid item in expression
UFN: unknown operator/function

ULD: invalid load item

USA: SA command before or without ST

UXP: unexpected referance to P-variable
VAR: undefined variable

XEX: too many expressions

XMB: M3 command not at beginning of file
XRP: unexpected °)°

D.S5. INTERNAL ERRORS

Internal errors generally indicate a bug in one of the util-
ities’ they represent conditions that should not occur, and
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should be called to the attention of your Zilog representa-
tive.

READ error on file <filenamed>
<upload/dounload> read error
write error
core dumpea

Thre "core dumped” error is a host operating system error
which usually means that something drastic is wrong with the
program, but it can also occur if a program runs out of free
storage and fails to detect the fact.
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GLOSSARY

absolute code: Code whose position within memory has baeen
defined and whose 2ddress referencas have been assigned
velues relative to the code’s position.

absolute loader: A process which can load one or more sec-
tions of absolute <code only at the locations specified by
the sections,

checksums A semi-rancdom function of 2 file’s contents. If a
file 1is copied and the checksum of the copy is different
from that of the originel, there has been an error in copy-
ing.

code: A& program or segment thereof uhich has been encodaed in
a language useable by a processor. Often used loosely as a
synonym for "“load data". See Object Code, Source Code.

command: Control information for a3 linker or lo2der. It is
to be distinguished from Load Data,

external reference: The usage, within 2 module, of 8 syabol
which 1is defined outsida that module. An imported global
definition,

file:s A MUFOM object file is a structure dafined by the host
opesrating system containing one or more MUFOM object
mocules. Files containing more than one module are con-
sidered to be libraries.

olobal definition: The definition within a module, of a sym-
bol which may be used outside that module.

identifier: A string of characters uhich uniqualy represents
a defined entity such as a symbol, option or command.

library: A sot of two or more object modules.

linker: A program that combines object modules into 2 single
object module satisfying links between the object modules.

load data: Data (including machine instructions) <to be
loaded into a procassor’s memory.

load pointer: A pointer for » section which is dynamically
mzintained by the loader. It indicatas where the next item
of the code is to be loaded. It is initialized to a start-
ing load address.
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local symbol: A symbol which is accessible only within a
single module.

machine code: Code that is directly wunderstandable by a
processor’s hardware. Since digital processors are binary in
nature, machine code consists of binsry numbers. See Object
Code.

module: A program or portion thereof, usually in the form of
a separate file. See Object Module, Source Modulas.

object code: Code (Load Data) contained in an Object Module.

object format: The language in which Object Modules are
specified.

object module: A MUFOM object module is 2 set of sections of
absolute or relocatsble machina code, together with ancil-
lary commands. 39e Module, Source Module.

prelink: A link session that precedes one or morse other link
sessions over the same object code.

program: An algorithm and associated data. A series of
operations to be performed over some given data.

process: A program executed by a processor.

relocatable code: Code that consists of machine <code ang
relocation commands. Relocation commands allouw address
references within the machine code to be reevaluated if the
machine code is repositionad in memory. Relocatable code is
to kbe distinguished from absolute code.

section: A part of 2a oprogram with ancillary information
(commands) which becomes a segmant when loaded.

segment: A contiguous region in memory with arbitrary boun-
garies which may contain machine code.

source code: A program in some human-readable programming
language. Source code is translated into Cbject Code by a
compiler or assaembler.

source module: A Module containing Source Code.

symbol: A label or name that represents & numeric value.

symbol resolution: The process of raplacing an external
reference with its globally definad value.
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General Terms and Conditions of Sale

ORDERING PRODUCTS

Orders placed for Zilog components should include the component part number as shown in the example below.
The part number consists of a “Z” prefix, followed by a five-digit part number, two-digit numerical speed designator,
alpha package designator, alpha operating temperature range designator, and an environmental flow designator

(e.g., Z8032008VSC or Z0840006VEC).

ORDERING CODES
PACKAGE

IC PACKAGE CODES

A = VQFP (Very Small QFP)

C = Ceramic Side Brazed

D = Cerdip

E = Ceramic Window

F = Plastic Quad Flat Pack

G = Ceramic PGA (Pin Grid Array)

H = SSOP (Slim Small Outline Package)
| = PCB Chip Carrier

K = Cerdip Window

L = Ceramic LCC (Leadless Chip Carrier)
P = Plastic DIP

S = SOIC (Small Outline Integrated Circuit)

V = Plastic Leaded Chip Carrier

SUPPORT TOOL PACKAGE CODES

T = Emulation Module
Z = Support Tools

ENVIRONMENTAL

PREFERRED
C = Plastic Standard
E = Hermetic Standard

LONGER LEAD TIME
A = Hermetic Stressed
B = 883 Class B Military
D = Plastic Stressed

TEMPERATURE

PREFERRED
Standard: S = 0°C to +70°C

LONGER LEAD TIME

Extended: E =-40°C to +100°C

(~40°C to +105°C for Consumer Products)
Military: M =-55°C to +125°C

EXAMPLE

Z84C0010PEC is a CMOS 8400, 10 MHz, Plastic,
—40°C to +100°C, Plastic Standard Flow.

Z 84C00 10 P E C XXXX

L Special Lot Number
(Optional)
Environmental Flow

Temperature
Package

Speed

Product Number
Zilog Prefix
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1. Terms: Net 30 days

2. Order/Shipment Minimums:
A. Commercial Standard Product
- $500 per order
- $250 per line item and/or shipment release
- 100 piece minimum quantity/line item per release in multiples of tube, tray, or reel count
B. Custom ROM Products
- 10,000 unit order minimum for 18-, 28-, or 40-pin devices
- One-half of the units to be scheduled within ninety (90) days
- $3,000 mask charge for each new ROM

C. Non-Standard Product

- Windowed Products

- Systems 100 piece minimum waived

- Development Boards $250 line item minimum still applies
- Emulators

- Software

D. Tape and Reel

- 44-lead PLCC 500 units per reel minimum
- 68-lead PLCC 250 units per reel minimum

E. Trays

44-lead QFP = 96 pieces per tray.
80-lead QFP = 50 pieces per tray.
100-lead QFP = 50 pieces per tray.
48-lead VQFP = 60 pieces per tray.
100-lead VQFP = 90 pieces per tray.

F. Technical Publications

- $100 per order or shipment release
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3. Cancellation, Reschedule, and Failure to Release

If buyer cancels shipment of any purchase order or a portion of any purchase order or reschedules without prior
agreement by Zilog, any purchase order or a portion of any purchase order, the following charges may, at Zilog's
option, be assessed and invoiced by Zilog:

*Notice Received Prior to
Product Type Acknowledgment Shipping Date Cancellation Reschedule Charges

Commercial 0 - 30 Days No cancellations allowed.
100 per cent Invoice charges apply.

Military 0 - 90 Days No cancellations allowed.
100 per cent invoice charges apply.

ROM* 0 - 90 Days No cancellations allowed.
100 per cent Invoice charges apply.

Remote Control End Products 0 - 90 Days No cancellations allowed.
100 per cent Invoice charges apply.

Note:
* Notice shall be calculated from the customer request date.

ROM Code Variations

Because ROM Coded Products are custom products made specifically for Buyer, Buyer agrees that Zilog may ship
a quantity of such ROM Coded Products which is five percent (6%) more or less than the quantity ordered and
that such variation will be accepted as delivery in full and paid for by Buyer.

Zilog price quotations and acknowledgments are dependent upon quality and schedule. If the Buyer does not
release the full quantity quoted and acknowledged within the time frame stated on the quotation, Seller reserves
the right to either invoice the full quantity quoted and acknowledged within the time frame stated on the quotation
or to invoice for a higher price in accord with Seller's price schedule for the lower quantity actually released by
Buyer.

4. Product Availability

Product availability is a function of a constantly changing market and manufacturing conditions, therefore Zilog
cannot guarantee availability. Please contact your local Zilog sales office or sales representative for current
product availability information.

Information for products not listed in this selection guide can be obtained from your local Zilog sales office, or sales
representative. The point of delivery will be determined by the Zilog sales order acknowledgment.

5. Cost Adders

Special processing of both commercial and military products to the customer’s specifications (non-Zilog standard)
is available in the following circumstances on most Zilog products: top mark, packing instructions, shipping
instructions, one lot date code per shipment, stepping qualification, and certificate of conformance (C of C). Read
Only Memory (ROM) mask charges are required for ROM coded products. For information regarding charges and
possible delays which special processing may have on delivery dates, contact your local Zilog sales office or sales
representative. All prices quoted apply to orders placed worldwide, excluding VAT, tax, freight, duties, and
exchange rate variations.
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Special Services and Prices

Military Grade Components - The following cost adders should be used if standard military specifications are not
adequate for a given requirement:

Condition Charge
Generic Data
1. Group “A” - Sample Electrical Test, per generic part type $100.00
2. Group “B” - Assembly Construction Test, per generic part type $100.00
3. Group “C” - 12 week results on JAN product/Die Life Test -

52 week results on non-JAN product $100.00
4. Group “D” - 26 week results on JAN product/Package Life Test -

52 week results on non-JAN product $100.00
5. Generic Data Pack - Includes Groups A, B, C, D data $300.00
Customer Specific Data
1. Group “A” - done on customer parts $100.00
2. Group “B” - done on customer parts $600.00

3. Group “C” - done on customer parts (per device type).
Delivery increased eight weeks. $1200.00

4. Group “D” - done on customer production lot, excludes
destructive test part cost of 50 parts at customer’s price.
Delivery increased three weeks. $2500.00

Additional Requirements

1. Particle Noise Detection (PIND) testing $250.00 minimum
Minimum charge per line item, per part, per order. or 25.00 per unit
Lot acceptance will conform to 883 Rev. C method 2020.5
allowing up to 25% lot defective maximum, pass on 1% PDA.

2. X-ray screening per Mil Std 883C $500.00 minimum
or 5.00 per unit

3. Lead finish other than solder dipped Contact Factory

4. Special top marking requirements $250.00 minimum
or 2.50 per unit
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Special Services and Prices

The final character in the DESC drawing number (“X”) refers to the type of lead finish the parts must have. An
“X” indicates that any lead finish (Solder = “A,” Tin Plate = “B,” Gold Plate = “C") is acceptable. It is the standard policy
of Zilog to only offer the “A” lead finish which is solder dipped (ex. 5962-8551802QA).

Notes: In general, if special processing is required and is not listed above, it is not available. However, call
your local Zilog sales office to discuss requirements as necessary.

Condition Charge
Initial customer qualification of products in place of Zilog Customer pays for
qualification report. qualification sample

Customer Change Notification

1. Notification to customer of product tooling revision 0.10 per unit
2. Notification to customer of process change 0.10 per unit
3. Customer approval of process tooling revision 0.30 per unit
4, Customer approval of process change 0.20 per unit

Special customer top mark & special customer logo

(case by case basis for some requests) 0.10 per unit
Special customer burn-in in place of Zilog standard 0.50 per unit
Special customer final test 0.50 per unit
Final test data recording 1.00 per unit
Test data recording before and after burn-in 2.00 per unit
Special shipping containers Cost plus 15%
Special shipping container marking in place of Zilog standard 0.05 per unit
Special safety stock in place of Zilog standard 0.20 per unit m
Special shipping routine to point-of-title transfer in place of Zilog standard 0.10 per unit
Date code requirement in place of Zilog standard 0.05 per unit
Certificate of Origin with shipment 20.00 per shipper
Certificate of Conformance 5.00 per shipper
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Special Services and Prices

Condition Charge
Tape and Reel (where available)
- 44-lead PLCC 500 units per reel minimum 0.10 per unit
- 68-lead PLCC 250 units per reel minimum 0.20 per unit
Special tube stoppers - rubber plugs 0.05 per unit

Special 100% full functional final test at hot
temperature before burn-in 0.05 per unit

Special die orientation - die bonded upside down and
rotated 90 degrees from JEDEC standards 0.10 per unit

Special back mark instruction 0.10 per unit

Special shipping box - parts to be shipped in a box lined

with conductive material or static shielding bags 0.05 per unit

“Dry Pack” of PLCCs in place of normal 0.30 per unit

Special tube orientation indicator mark 0.05 per unit

Parts requiring retest 10.00 per military unit,
0.30 per commercial unit

Programming Z8/OTP 500.00 minimum per order

Failure Analysis 200.00-600.00 for military,

depending on test requirements

100.00-400.00 for commercial,
depending on test requirements

Single date code per shipment/line item 500.00 minimum or 5.00 per unit




NS2ILALS  general Terms and Conditions of Sale

Shipping Requirements for Plastic Packaging

Trays:

A 100 VQFP: 90ftray 450/bag
48 VQFP: 60ftray 600/bag
64 VQFP: 160ftray  800/bag

F 100 QFP: 66/tray  660/bag
132 QFP: 36/tray  360/bag
144 QFP: 24/tray  240/bag
80 QFP: 66/tray  660/bag
44  QFP: 96/tray  960/bag

H 20 SSOP: 68ftray

| 20 PCB Chip Carrier (C3) (not shipping yet):  40/rail
28 PCB Chip Carrier (C3) (notshipping yet):  40/rail
44 PCB Chip Carrier (C3) (Not shipping yet): 30/rail

P 18  Plastic DIP: 20 units/rail
20 PlasticDIP: 20 units/rail
28 PlasticDIP: 15 units/rail
40 PlasticDIP: 10 units/rail
48  Plastic DIP: 10 units/rail
52  PlasticDIP: 10 units/rail
64  PlasticDIP: 10 units/rail

S 18 SOIC 40 units/rail  1000/bag
20 SoOlC: 38  units/rail 950/bag
28 SOIC: 27  units/rail 1080/bag

\ 44 PLCC: 25  units/rail 500/bag
68 PLCC: 20  units/rail 400/bag
84 PLCC: 15 units/rail 225/bag

Tape and Reel:

S 18 SOIC:  2,000/reel
20 SOIC:  2,000/reel

v 44 PLCC: 500/reel
68 PLCC: 250/reel
84 PLCC: 250/reel
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BITS oo st (919) 676-1880

NEW JERSEY

Cherry Hill
THEK oo e (609) 667-0200

NEW MEXICO

Albuquerque
Quatra & AsSOCIates .........cecerecvinnninens (505) 296-6781

NEW YORK
Fairport
L-Mar Associates, InC. ......c.coceoveviniinencene (716) 425-9100

OHIO

Independence
Rathsburg Associates, Inc. ........c.cc.cccoc.. (216) 447-8825
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SALES REPRESENTATIVES AND DISTRIBUTORS

OKLAHOMA

Tulsa
Nova Marketing, INC. .....ccccooveeievnreeieene (918) 660-5105

OREGON

Portland
Phase Il Technical Sales.......................... (5083) 643-6455

TEXAS
Austin
Nova Marketing, INC. ....cccceevveriiicninnnne (512) 343-2321
Dallas
Nova Marketing, InC. ......ccccovvvvinicinces (214) 265-4630
Houston
Nova Marketing, InC. .......cc.ooeiiiiinicne (713) 240-6082

UTAH

Salt Lake City
Thorson Rocky Mountain ..........cccoceoeenne (801) 264-9665

WASHINGTON

Kirkland
Phase |l Technical Sales .........c...cceeenee. (206) 821-8313

WISCONSIN
Brookfield
Victory Sales, INC. ..coovovveeviviiiieicee (414) 789-5770

CANADA
British Columbia
J-Squared Technologies, Inc. ................. (604) 473-4666
Ontario
J-Squared Technologies, Inc. ................. (905) 672-2030
Ottawa
J-Squared Technologies, Inc. ................. (613) 592-9540
Quebec
J-Squared Technologies, Inc. ................. (514) 694-8330

PUERTO RICO

Rio Piedras
Semtronic Associates, INC. .........cccceenee. (809) 766-0700
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SALES REPRESENTATIVES AND DISTRIBUTORS

U.S. AND CANADIAN DISTRIBUTORS

NATIONWIDE
Newark EIectronics ............cccceeieevieennns 1-800-367-3573
Zeus Electronics .......ccocevvveeveveiinin e 1-800-524-4735
ALABAMA
Birmingham
Newark Electronics ........c.ccccevenevercnene (205) 979-7003
Huntsville
Anthem Electronics ... 205) 890-0302
Arrow Electronics ... . §205$ 837-6955
Newark Electronics ... 205) 837-9091
Mobile
Newark Electronics ............ccccecveeieirennn. (205) 471-6500
ARKANSAS
Little Rock
Newark Electronics ........c.cccccvvvercicennenne (501) 225-8130
ARIZONA
Phoenix
Anthem Electronics .........cccoceveiiiceeee. §602§ 966-6600
Arrow Electronics 602) 431-0030
Newark Electronics ..........ccoovveeiieninnnne 602) 864-9905
Tempe
Anthem Electronics ..........ccceeevevninne (602) 966-6600
Arrow Electronics ....... %602; 431-0030
Newark Electronics 602) 966-6340
CALIFORNIA
Arcadia
Newark Electronics .........ccccceveevenciencne (818) 445-1420
Calabasas
Arrow EIectronics ........c.coveeennencenneene (818) 880-9686
Chatsworth
Anthem Electronics .........coccvvvceeniiinene. (818) 775-1333
Chula Vista
Newark Electronics ..........ccceovveerrieninne (619) 691-0141
Fremont
Arrow Electronics ........ccocovevvvivniinininnnn (510) 490-9477
Garden Grove
Newark Electronics ..........ccocvvvecenennenn (714) 893-4909
Hayward
Arrow EleCtronics ........cevvevvreervnnienrenens (510) 487-8416
Irvine
Anthem Electronics . §714§ 768-4444
Arrow Electronics . (714) 587-0404
Zeus Electronics .......ccceeeevveeveciiiciens 714) 581-4622

Palo Alto

Newark Electronics ..........ccccocevvverrinennnee (415) 812-6300

Riverside

Newark Electronics ......ccccccceeevieeviecneen. (909) 784-1101

Sacramento

Anthem Electronics ............ccceeveveviiennns 5916; 624-9744

Newark Electronics ...........cccccvvvevvieniennn 916) 565-1760

San Diego

Anthem Electronics ... 619§ 453-9005

Arrow Electronics ...... .. (619) 565-4800

Newark Electronics ... 619) 453-8211

San Jose

Anthem Electronics ............cccoceveieennnann. %408% 453-1200

Arrow Electronics 408) 441-9700

Zeus Electronics 408) 629-4789

Santa Clara

Newark EIectronics .........cccoevvereevcnennne (408) 988-7300

Santa Fe Springs

Newark EIeCtronics .........ccccocevvevieniennnnene (310) 929-9722

Ventura

Newark Electronics .......c...ccevvecinrnccennn (805) 644-2265

West Hills

Newark EIeCtronics .......c.ccocceeevvecvencnnens (818) 888-3718
COLORADO

Denver

Newark Electronics ............cccooiiiccnne. (303) 373-4540

Englewood

Anthem Electronics ..............c.cocoevvienne §303; 790-4500

Arrow Electronics .......cccceveevievieiie e 303) 799-0258
CONNECTICUT

Bloomfield

Newark Electronics ........ccccoevvvvvvivnivennns (203) 243-1731

Norwalk

Zeus EleCtronics ........cccvvveniiciiennccn (203) 852-5411

Wallingford

Arrow EIectronics ...........ccoeevvvvvinene (203) 265-7741

Waterbury

Anthem Electronics ...........ccceciieiicnnne (203) 575-1575
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SALES REPRESENTATIVES AND DISTRIBUTORS

FLORIDA
Altamonte Springs
Anthem EIeCtronics ..........ccoeeeeevvrvriennnne. (407) 831-0007
Clearwater
Anthem EIectronics ........c..ccccocevvnerennnne, %gag; ggg-gggg
Fort Lauderdale
Anthem Electronics .........c.coccvviveverinene. (305) 484-0990
Deerfield Beach
Arrow Electronics .........ccecveveiviiincinnnne. (305) 429-8200
Jacksonville
Newark Electronics ..........cccoevvevccnennnne (904) 399-5041
Orlando
Newark Electronics ...........cccoovevvieennennns (407) 896-8350
Plantation
Newark Electronics ..........cccovecceeninennne. (305) 424-4400
Tampa
Newark Electronics ..........ccccceevvvveinennns (813) 287-1578
Lake Mary
Arrow EIectronics .........cccveveeiniiniriienn. §407; 333-9300
Zeus EIectronics ........oceeceeevieneieieecnne 407) 333-3055
GEORGIA
Duluth
Anthem Electronics ..........c.cccceevenienenne. 48188§ 28:13 gggg
Arrow EIectronics .......c.ccocveeeiiiencenn, 404) 497-1300
Norcross
Newark Electronics ...........cccccvevvevvvennnnne. (404) 448-1300
IDAHO
Boise
Newark Electronics .........c.ccocevveveiinenns (208) 342-4311
ILLINOIS
Addison
Newark Electronics ...........cccoeevevvninnnenns (708) 495-7740
Arlington Heights
Newark Electronics .........c.ccocevverervnennnne (708) 956-3270
Itasca
Arrow Electronics . 708; 250-0500
Zeus Electronics .. ... (708) 595-9730
Rockford
Newark Electronics ..........cccccovveveninennnns (815) 229-0225
Schaumberg
Anthem Electronics ...........cccocvvcvvirrnnnnene 708) 884-0200
Newark Electronics ..........cccoccvvecienenne 708) 310-8980
Springfield
Newark Electronics ..........cccoevvvvvrinnennnn (217) 787-9972
Willowbrook
Newark Electronics .........c.ccecvivvvivinienns ggg; ggg-ggg

INDIANA

Ft. Wayne

Newark Electronics ........cccccecvverivininnnnen (219) 484-0766

Indianopolis

Arrow EIectronics ..o §317§ 299-2071

Newark Electronics ...........ccovevvereeiecvennnns 317) 2569-0085

317) 884-0047

IOWA

Bettendorf

Newark Electronics .........cocoevvevvivivnenne. (319) 359-3711

Cedar Rapids

Arrow Electronics ..........occevvvieciiinciencns 231 9; 395-7230

Newark Electronics .........c.ccceovviierernnnne 319) 393-3800

West Des Moines

Newark EIectronics ........c.ccocveeveneeennnen. (515) 222-0700
KANSAS

Lenexa

Anthem Electronics ..........coeoveeieniieinee. £91 3§ 599-1528

Arrow EIectronics ..........ccceveveniviieienene. 913) 541-8542

Overland Park

Newark Electronics ...........ccccoeeevrvieennens (913) 677-0727
KENTUCKY

Louisville

Newark Electronics ...........ccccevevveevveennne (502) 423-0280
LOUISIANA

Metarie

Newark Electronics ...........ccocovueeicvencennns (504) 838-9771
MARYLAND

Columbia

Anthem Electronics ..o 2410; 995-6640

Arrow EIeCtronics ........occovvvinniinecrenennns 410) 596-7800

Hanover

Newark Electronics ...........cccvevvvivevncenen. (410) 712-6922
MASSACHUSETTS

North Reading

Advanced Technical Sales ...........c........ (508) 664-0888

Marlborough

Newark Electronics ........ccocecveeiviienenns (508) 229-2200

Methuen

Newark Electronics ...........ccoovevrvcreinene (508) 683-0913

Wilmington

Anthem EIectronics .........ccccceeevvrveerennennn. 508) 657-5170

Arrow Electronics ;508§ 658-0900

Zeus Electronics 508) 658-4776

Woburn

Newark Electronics ...........ccoueevericneenennn. (617) 935-8350
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SALES REPRESENTATIVES AND DISTRIBUTORS

U.S. AND CANADIAN DISTRIBUTORS
MICHIGAN

Grand Rapids

Newark EIeCtronics ...........ccoevcviiviiiennen, (616) 954-6700

Livonia

Anthem EleCtronics ...........cocevverervvireenne §313§ 347-4090

800) 359-3526

Arrow Electronics ........ccocoevceneccninenn, 313) 462-2290

Oak Park

Newark EICtronics ........ccoceevvererenenennnn. 2810; 967-0600

810) 968-2950

Plymouth

Arrow EIECEronics ..........cceeveeiiiiiiienn, (313) 462-2290

Saginaw

Newark ElectroniCs ...........cccovevviiiinns (517) 799-0480
MINNESOTA

Eden Prairie

Anthem Electronics ... 261 23 946-4826

Arrow EIectronics ..o, 612) 941-5280

Minneapolis

Newark Electronics .........c.ccoovevivininiinnne (612) 331-6350

St. Paul

Newark EIectronics ..........cccocevvevveiniennen. (612) 631-2683
MISSISSIPPI

Ridgeland

Newark Electronics .........c.cccceevnniiinnns (601) 956-3834
MISSOURI

Maryland Heights

Newark EIeCtronics ..........ccceeevvvvcvircennn, (314) 298-2505

St. Louis

Arrow Electronics ..........ccoveviiiviiiiennnn, (314) 567-6888

MONTANA

Helena
Newark Electronics ..........ccccevirieinciene (406) 443-6192

NEBRASKA

Omaha
Newark Electronics ...........cccccceeieiee (402) 592-2423

NEVADA
Las Vegas
Newark Electronics .........cccocovvevvnenenne (702) 597-0330
Reno
Newark Electronics .........cccoevvvcrcnencne (702) 322-6090
Sparks
Arrow Electronics .........ccccoevrvreerenrenenen. (702) 331-5000

NEW HAMPSHIRE

Nashua
Newark Electronics ..........ccceceeveveviennnenne. (603) 888-5790

NEW JERSEY
East Brunswick
Newark Electronics ...........ccocevuvveineiene (908) 937-6600
Mariton
Arrow EIectronics ........ccoceeverieiiiiiiis (609) 596-8000
Pinebrook
Anthem Electronics ... . é201; 227-7960

Arrow Electronics .... 201) 227-7880
Union
Newark Electronics ........ccccoeveeiiveivienne. (908) 851-2290




SALES REPRESENTATIVES AND DISTRIBUTORS

NEW MEXICO
Albuquerque
Newark EIectronics .........c.ccceeveveceereeenee (505) 828-1878
NEW YORK
Bohemia
Newark Electronics ..........c.coevvevevecncnn (516) 567-4200
Brookhaven
Arrow Electronics ..........ccceeevvevveevrenerennnns (516) 924-9400
Cheektowaga
Newark Electronics ...........ccocvvieiieiinnenne (716) 862-9700
Commack
Anthem Electronics ........c.oceeveveiecennnnne (516) 864-6600
Hauppauge
Arrow Electronics ..........cooevvvevinneeeniinnne (516) 231-1000
Latham
Newark EIectronics ..........cccccevvnvvreneinns (518) 783-0983
Liverpool
Newark Electronics ..........coevennecenennae (315) 457-4873
Long Island
Anthem Electronics .........cccceceneveeccennnnnne (516) 864-6600
Melville
Arrow Electronics ..........ccccvevnivieniicien (516) 391-1300
Rochester
Arrow Electronics .........ccoceevveereveneneeanens (716) 427-0300
Pittsford
Newark EIeCtronics .........cccevverivccinnnnee (716) 381-4244
Port Chester
Zeus EleCtronics .........ccoevvnicnnnneinns (914) 937-7400
Wappingers Falls
Newark Electronics .........c.cccccvveivervnenns (914) 298-2810
NORTH CAROLINA
Charlotte
Newark Electronics .........c.cocevvveveccnnen (704) 535-5650
Greensboro
Newark EIectronics .........c.coeevvvievvrvenrennnns (910) 294-2142
Raleigh
Anthem Electronics .........ccccecevvveerernennn, 919) 782-3550
800) 359-3532
Arrow Electronics .........oceevvevincneriinnns 919) 876-3132
Newark Electronics .........ccovevverineceinnen §91 9) 781-7677

OHIO

Centerville

Arrow Electronics ...........ocvevveveiineneennens (513) 435-5563

Cincinnati

Newark EIectroniCs ..........cccevvrvvvnireneannne (613) 772-8181

Cleveland

Newark Electronics ...........ccoceeevveevriiens (216) 391-9330

Columbus

Newark EIectronics ...........ccccoverererecrecnene (614) 326-0352

Dayton

Newark Electronics ..........cccocceevevveveennnn. (513) 294-8980

Solon

Arrow Electronics .........ccoeveveeeneennenne. (216) 248-3990

Toledo

Newark EIeCtroniCs ..........coceveieciiennieens (419) 866-0404

Youngstown

Newark Electronics ..........ccoooeeeceevrneenne (216) 793-6134
OKLAHOMA

Oklahoma City

Newark Electronics .........cccevercrennnienn. (405) 843-3301

Tulsa

Arrow Electronics 591 8; 252-7537

Newark Electronics 918) 252-5070
OREGON

Beaverton

ALMAC/Arrow Electronics...........c.ccu.e... 5503; 629-8090

Anthem Electronics .........c.ccoccvcenvinnnene. 503) 643-1114

Portland

Newark Electronics ..........ccocevierivernecenne (503) 297-1984
PENNSYLVANIA

Allentown

Newark Electronics ............ccccoveiniccnnns (610) 434-7171

Fort Washington

Newark Electronics .........cccccceevevvcnnnnens (215) 654-1434

Horsham

Anthem Electronics ..........ccceeceevercrnnnee. (215) 443-5150

Pittsburgh

Arrow EIeCtronics ...........ooveueeiiniinniieenes 5412; 856-9490

Newark Electronics ..........ccccovenncniieens 412) 788-4790
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SALES REPRESENTATIVES AND DISTRIBUTORS

U.S. AND CANADIAN DISTRIBUTORS

SOUTH CAROLINA

Greenville

Newark Electronics ...........ccoceveiicincnnnns (803) 288-9610
TENNESSEE

Brentwood

Newark Electronics .......cc.cceevevvvnevrenne (615) 371-1341

Knoxville

Newark Electronics ........cccccvvevererercnenn (615) 588-6493

Memphis

Arrow EleCtronics ..o, 39013 367-0540

Newark Electronics ........cccceveververncnnnne 901) 396-7970
TEXAS

Austin

Anthem EIectronics .........coocvvevnecvenneene. §51 2; 388-0049

Arrow Electronics ........ ... (512) 835-4180

Newark Electronics 512) 338-0287

Carrollton

Arrow Electronics ........cccveeverinnerenennne 2214 380-9049

Zeus Electronics .......ccccocevevvniiiiniiiiinan, 214) 380-4330

Corpus Christi

Newark Electronics ..........ccccceniiiccennins (512) 857-5621

Dallas

Newark Electronics ...........cccccoveviniennine (214) 458-2528

El Paso

Newark Electronics ..........cccooovvenvrncrnenn (915) 772-6367

Houston

Arrow EIeCtronics ........cooveveiviincrinieninins é713; 647-6868

Newark Electronics ...........cccevvvenviiennnne 713) 894-9334

Richardson

Anthem Electronics ...........ccccevivcreiiinns (214) 238-7100

San Antonio

Newark Electronics ........cccccoceeviniiicnins (210) 734-7960
UTAH

Salt Lake City

Anthem Electronics ...........ccccoceveevieenenes 801) 973-8555

Arrow Electronics ........ §SO1§ 973-6913

Newark Electronics 801) 261-5660
VIRGINIA

Herndon

Newark Electronics ........ccoceveeivcieiiininninns (703) 707-9010

Richmond

Newark Electronics ........ccccocevenininenneene (804) 282-5671

Roanoke

Newark Electronics ........c.cceeceierevinuinnene (703) 772-6821

WASHINGTON
Bellevue
ALMAC/Arrow Electronics .... (206) 643-9992
Newark Electronics ............ .... (206) 641-9800
Bothell
Anthem Electronics ..........ccoivivieieininnns (206) 483-1700
Spokane
ALMAC/Arrow Electronics ........cccvereenen. 509) 924-9500
Newark Electronics ..........cccovvvieeiennnnn. 509) 327-1935
WEST VIRGINIA
Charleston
Newark Electronics ...........cccovevmneineenine (304) 345-3086
WISCONSIN
Brookfield
Arrow Electronics .......c..cccveeveeinvennceeenens (414) 792-0150
Green Bay
Newark Electronics .........c.ccccevvcienienaene (414) 494-1400
Madison
Newark EIectronics ........cccevvvvivnvreneninene (608) 221-4738
Milwaukee
Newark Electronics .........cccevvvvvvinneennnen (414) 453-9100
CANADA
Alberta
Future Electronics .........ccccceevvveieeviieennens §403; 250-5550
Future EIECtronics .......c.ccceoevveeveervennennens 403) 438-2858
British Columbia
Arrow EIectronics ........ccccevevinvieivineeinnnns §604; 421-2333
Future Electronics ........cccoeevvveevecrneennns 604) 294-1166
Manitoba
Future EleCtronics ........ccccocevvvncnenicenenne (204) 944-1446
Montreal
Arrow Electronics ..........cccveevvivecen e 514) 421-7411
Future EIECtronics ........cccccvevvvviviivevenenneens 514) 694-7710
Ontario
Arrow Electronics ......cccocevvvveevevviee e 613) 226-6903

.... (905) 670-7769
.... (905) 612-9200
.... (613) 820-8313
.. (519) 685-4280
905) 670-2888

Arrow Electronics ....
Future Electronics ...
Future Electronics .......
Newark Electronics
Newark Electronics

Toronto

Arrow Electronics ........cccccovvvvienrensvnennnn (416) 670-2010
Quebec

Arrow Electronics .......ccccceceevecvevienrevennnns 418) 871-7500
Future Electronics ....... .... (418) 877-6666
Newark Electronics 514) 738-4488




SALES REPRESENTATIVES AND DISTRIBUTORS

CENTRAL AND SOUTH AMERICA

MIéXICO 4 BRAZIL
emiconductores Sao Paulo
Profesionales.............cooooviiiniiiiniiiinnns 525-524-6123 Nishicom ... 011-55-11-535-1755
Graftec 011-572-2727
ARGENTINA DSD Microtechnology Distributors... 305-563-8665
Buenos Aires
YELSRL oo 011-541-440-1532
ASIA-PACIFIC
AUSTRALIA KOREA
R&D EIeCtronics ........cccoveverenieniieneeee. 61-3-558-0444 ENC-KOrea ........ccoooeveiieeeiicciicince 822-523-2220
GEC Electronics Division ..........c.cccoceceee. 61-2-638-1888 MEMEC, Ltd. ..o 822-518-8181
CHINA MALAYSIA
Beijing Kuala Lumpor . ..... 60-3-703-8498
China Electronics Appliance Corp. ...... 86-755-335-4214  "enang L.T. Electronics Ltd. .... - 60-4-656-2805
TLG Electronics, Ltd. ......ccoovvvriieiienns 85-2-388-7613
NEW ZEALAND
HONG KONGP ; » GEC Electronics Division ...........c...ccccc..... 64-9-526-0107
Electrocon Products, Ltd. .......c..c.cceeeeeeees 86-2-481-6022
Components Agent, Ltd. . 85-2-487-8826 - PHILIPPINES )
Maxisum, Ltd..... . 85-2-410-2780 Alexan Commercial .............ccoeeceivivnrenn. 63-2-241-9493
MEMEC, Ltd. ..... ... 85-2-410-2777 Cinergi Tech & Devices (Phils), Inc. ........ 63-2-817-9519
INDIA SIEIGAPORE
inergi Technology & Devices Pte. Ltd. ..... 65-778-9331
pangalore 91.80-556.6761 ’\E/{Eaﬁglecl_trgnics S 65-285-08%8
Zenith Technoiogies Pt Lid 7 9180-656-6762 O M 5222:496
Bombay
Zenith Technologies Pvt. Ltd. ................ 91-22-494-7457 Tﬂgfgé:?;ﬁ)nc. .................................... 886-2-501-0055
Maxva|e..... .............................................. 91-22-830-0959 Asec Int'l. Corporation e 886-2-786-6677
New Delhi MEMEC, Ltd. ..cvooeier e 886-2-760-2028
Maxvale (S) Pte. Ltd. .......ccooecviniennns 91-11-622-5122 Promate Electronics Co. Ltd. ................. 886-2-659-0303
INDONESIA THAILAND
Jakarta Eltee Electronics Ltd. .........c.cceooveiiiniennns 66-2-933-7565
Cinergi ASiamajU ........oooevevieniiiieiieieens 62-21-7982762
JAPAN
Tokyo

Teksel Co., Ltd. ........... .. 81-3-5467-9000
Internix Incorporated 81-3-3369-1105
Kanematsu Elec. Components Corp. ..... 81-3-3779-7811
Osaka

Teksel Co., Ltd. ..o 81-6368-9000




SALES REPRESENTATIVES AND DISTRIBUTORS

EUROPE
AUSTRIA

Vienna

EBV Elektronik GMBH .........c..cccccoveneee 43-222-8941-774

Avnet/Electronic 2000 ........ccccoeveeevnnnns 0043-1-9112847
BELGIUM

Antwerp

D & D Electronics PVBA..........c.ccvveeevivnenen 32-3-8277934

Zaventem

EBV Elektronik ........ccocevevervennveenenenceene, 322-7209936
DENMARK

Brondby

Ditz Schweitzer AS .......ccocoveeeeeererecie e, 4542-453044

Lynge

Rep DelCO ..o e 45-35-821200
ENGLAND

Berkshire

Future Electronics .......ccccvvevvvervveenecennenn 44-753-521193

Gothic Crellon ...... ... 44-734-787848

Macro Marketing 44-628-604383

Kent

Arrow Electronics .......cccovvvvvinieniecnneenen, 44-732-74039

Lancashire

Complementary Technologies Ltd. ......... 44-942-274731
FINLAND

Espoo

Yleiselektroniikka..........cccovvieneecnnreiiiennes 358-0-452-621
FRANCE

Cedex

A2M ..ottt 331-395-49-113

CCl Electronique .........ccccovevvvecnirenerennnne 331-46744700

Champs sur Marne

EBV ElektroniK ..........ccoovvecveviiviiiiiiiniennnns 331-646-88600

Massy

Reptronic SA ... 331-60139300

GERMANY
Berlin
EBV Elektronik GMBH ...........ccoccveevrennnnnn. 030-3421041
Avnet/Electronic 2000 ...........cccevevveiiienienn. 030-2110761
Burgwedel
EBV Elektronik GMBH ...........cccccoevvvnninnnnne 05139-80870
Camberg
ThESYS AJE ..oveveeeeieeeceereeer e esen 49-6434-5041
Castrop
Future GMBH ......cooveiiiceees 02305-42051
Dortmund
Future GMBH .....c.oovveeeeiee e, 02305-42051
Duesseldorf
Avnet/Electronic 2000 . ..0211-9200385
Thesys/AE ... ....0211-536020
Erfurt
TRESYS ...evivve e 0361-4278100
Erkrath
Avnet/Electronic 2000 ..........ccceceevvrcrernnnnen. 211-92003-85
Frankfurt
EBV Elektronik GMBH .............ccoeeeviinennnnne. 069-785037
Avnet/Electronic 2000 .... ....069-9738041
Future GMBH ................. ....06121-54020
TRESYS/AE ..o 06434-5041
Gerlingen
Avnet/Electronic 2000 ...........cccceevevverennenns 7166-356190
Hamburg
Avnet/Electronic 2000 .........ccoccvirvviicnnnnns 040-64557021
Leonberg
EBV Elektronik GMBH ..........cccoceoveveieienenne. 07152-30090
Muenchen
Avnet/Electronic 2000 .........ccccccevevvireiennnnne. 089-4511004
EBV Elektronik GMBH ...........ccocovvviviirerinene 089-456100
Future GMBH .......ccooviieineeecerecnerre v 089-957270
ThESYS AJE ... 89-99355866
Nuernberg
Avnet/Electronic 2000 ............ccoeveeerueerenna. 0911-9951610
Neuss
EBV Elektronik GMBH ..........cccccoovevecvennneee. 02131-96770
Quickborn
Future GMBH ..o, 4106-71022
Rauxel
Future GMBH ..., 02305-42051
Stuttgart
Avnet/Electronic 2000 .........ccccecerirneennnen. 07156-356190
Future GMBH .......0711-830380
Thesys/AE ........ 0711-9889100
Weissbach
EBV Elektronik GMBH ..........cccccoevcveeeriennee, 036-426486
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SALES REPRESENTATIVES AND DISTRIBUTORS

ISRAEL

BT e 972-35483137
ITALY

Milano

Avnet EMG S.R.L. ...cocoevvviiiiiciieen 0039-295-343600

EBV Elektronik ... 0039-2-66017111

Silver Star .......oooeeve e 02-66-125-1

Firenze

EBV Elektronik .........cccocveeieviieieeeenee, 0039-55-350792

Roma

EBV Elektronik ..........ccccevevveeriiniereenenn 0039-6-2253367

Modena

EBV ElektroniK.......c.cccoevvevvrireeneieennns 0039-59-344752

Napoli

EBV Elektronik.......cc.ccoceeveveveveiniieennn, 0039-81-2395540

Torino

EBV ElektroniK ........cccoovvveeeeciiieiieeene 0039-11-2161531
NETHERLANDS

EBV EleKtroniK .........cccoeeveeereeiiii e 313-465-2353
NORWAY

Bexab NOrge .......cccoceevniiiniiiciiciiniiiens 47-63833800
POLAND

Warsaw

Gamma Ltd. .....coceviecieieieeeee 004822-330853
PORTUGAL

Amadora

AMItroN-ArrOW. .....c.ccoverviireniieiieeireennne 0035-1-4714806

RUSSIA
Woronesh
Thesys/Intechna.........cccocvierviineeieiininnn, 0732553697
Vyborg
Gamma Ltd. .....cocooeeieiece s 81278-31509
St. Petersburg
Gamma Ltd. ..o 812-5311402

SPAIN
Barcelona
Amitron-Arrow S.A. .......ccocvivieie e 0034-3-4907494
Madrid
AMiItron-Arrow S.A. .....ccoooviiienin e 0034-1-3043040

SWEDEN
Bexab Sweden AB
Rep Delco Sweden AB

46-8-63088-00
46-8-63086-00

SWITZERLAND
Dietikon
EBV Elektronik GMBH ...........cc.c.covveeeen. 0041-1-7401090

Lausanne
EBV Elektronik AG........cceevveeeeiienianns 0041-21-3112804

Regensdorf
Eurodis AG .......cocovveenvienernieiciriienen 0041-1-8433111

UKRAINE

Kiev
Thesys/MIKropribor .........cccovicieniiinniens 44-434-9533
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Z8° MICROCONTROLLERS - CONSUMER FAMILY OF PRODUCTS
Databooks By Market Niche Part No Unit Cost

Z8° Microcontrollers Databook DC-8305-03 $5.00
Product Specifications
786B07 CMOS Z8 8-Bit MCU for Battery Charging and Monitoring
286C05/C07 CMOS Z8 8-Bit Microcontroller
Z86E07 CMOS Z8 8-Bit OTP Microcontroller
786C11 CMOS Z8 Microcontroller
786C12 CMOS Z8 In-Circuit Microcontroller Emulator
786C21 8K ROM Z8 CMOS Microcontroller
Z86E21 CMOS Z8 8K OTP Microcontroller
786C61/62/96 CMOS Z8 Microcontrollers
786E61/63 16K/32K EPROM CMOS Z8 Microcontrollers
786C63/64 32K ROM Z8 CMOS Microcontrollers
£86C91 CMOS Z8 ROMIess Microcontroller
£86C93 CMOS Z8 Multiply/Divide Microcontroller
786117/717 Z8 8-Bit CMOS OTP/ROM Microcontrollers

Application Notes
On-Chip Oscillator Design
Designing a Low-Cost Thermal Printer

Support Product Specifications
Z0860000ZC0 Evaluation Board
786C1200ZEM Emulator
Z86E0700ZDP Adaptor Kit
786E2100ZDF Adaptor Kit
Z86E2100ZDP Adaptor Kit
Z86E2100ZDV Adaptor Kit
Z86E2101ZDP Adaptor Kit
786E2101ZDV Adaptor Kit
786C6100TSC Emulator
786C6200ZEM Emulator
786C9300ZEM Emulator
Z8 S Series Emulators, Base Units and Pods

Additional Information
Zilog's Superintegration™ Products Guide
General Terms and Conditions of Sale
Zilog's Sales Offices, Representatives and Distributors
Literature Guide & Third Party Support Vendors




N 2iLa5 LITERATURE GUIDE

Z8° MICROCONTROLLERS - CONSUMER FAMILY OF PRODUCTS

Databooks By Market Niche Part No Unit Cost
Infrared Remote (IR) Controllers Databook DC-8301-04 $5.00
Product Specifications

Z86L03/L06 Low Voltage CMOS Consumer Controller Processor
786129 6K Infrared (IR? Remote (ZIRC™) Controller
Z86L70/L71/L72/L75/L76 Zilog IR SZIRC") CCP™ Controller Family
286L73/74/77 24/32K ROM Infrared Remote Controller (ZIRC™)
ZBBET2/ET3/ET4/77 Zilog IR (ZIRG™) CCP™ Controller Family
286C72/76 Zilog Infrared Remote Controller Family (ZIRC™

Z86L78 16K, 20-Pin Zilog Infrared Remote Controller (ZIRC™)

Application Note
Beyond the 3 Volt Limit
X-10 Compatible Infrared Remote Control

Support Product Specifications
86C50000ZEM Emulator
Z86L.7100ZDB Emulator Board
Z86L.7100ZEM ICEBOX™ In-Circuit Emulator Board

Additional Information
Zilog's Superintegration™ Products Guide
Literature Ordering Guide
Zilog's Sales Offices, Representatives and Distributors
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Z8® MICROCONTROLLERS - CONSUMER FAMILY OF PRODUCTS
Databooks By Market Niche Part No Unit Cost

Discrete Z8® Microcontrollers DC 8318-02 $5.00
Product Specifications

786C03/C06 CMOS Z8® 8-Bit Consumer Controller Processors
Z86E03/E06 CMOS Z8°® 8-Bit OTP Consumer Controller Processors
786C04/C08 CMOS Z8°® 8-Bit Low Cost 1K/2K ROM Microcontrollers
Z86E04/E08 CMOS Z8°® 8-Bit OTP Microcontrollers
786C07 CMOS Z8® 8-Bit Microcontroller
Z86E07 CMOS 282 8-Bit OTP Microcontroller
786C30/C31 CMOS Z8® 8-Bit Consumer Controller Processors
Z86E30/E31 CMOS Z8® 8-Bit OTP Consumer Controller Processors
286C40 CMOS Z8® 4K ROM Consumer Controller Processor
Z86E40 CMOS Z8® 8-Bit OTP Consumer Controller Processor

Z8® Microcontrollers Application Notes
Timekeeping with the Z8®
Using The Zilog Z86C06 SPI Bus
DTMF Tone Generation Using the Z8® CCP™
Serial Communications Using the Z8% CCP™ Software UART
The Versatile Z86C08: Three Key Features of this Z8® MCU
The Z86C08 Controls a Scrolling LED Message Display
Interfacing LCDs to the Z8® Microcontroller

Support Product Specifications and Third-Party Vendors
786C0800ZC0 Evaluation Board
786C0800ZDP Adaptor Kit
Z86C1200ZEM Emulator
Z86E0600ZDP Adaptor Kit
Z86E0700ZDP Adaptor Kit
Z86E3000ZDP Adaptor Kit
786E4000ZDF Adaptor Kit
Z86E4000ZDP Adaptor Kit
Z86E4000ZDV Adaptor Kit
Z86E4001ZDF Adaptor Kit
Z86E4001ZDV Adaptor Kit
Z86CCPO0ZEM Emualtor
Z86CCPO0ZAC Emulator Kit
78®S Series Emulators, Base Units and Pods
Third-Party Support Vendors

Additional Information
Zilog's Superintegration™ Products Guide
Literature Guide and Ordering Information
Zilog's Sales Offices, Representatives and Distributors
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Z8® MICROCONTROLLERS - CONSUMER FAMILY OF PRODUCTS

Databooks By Market Niche Part No

Unit Cost

Digital Television Controllers DC-8308-01

Product Specifications
189300 Series Digital Television Controller
286C27/97 CMOS 78®Digital Signal Processor
Z86C47/E47 CMOS 78® Digital Signal Processor
186127 Low Cost Digital Television Controller
786128/228 Line 21 Closed-Caption Controller (L21C™)
186227 40-Pin Low Cost (4LDTC™) Digital Television Controller
Support Product Specifications
£86G2700ZC0 Application Kit
286G2700ZDB Emulation Board
786C2702ZEM In-Circuit Emulator
Additional Information
Zilog's Superintegration™ Products Guide
Literature Guide and Ordering Information
Zilog's Sales Offices, Representatives and Distributors

$5.00

Telephone Answering Device Databook DC-8300-03
Product Specifications
789165/166 (ROMIless) Low-Cost DTAD Controller (Preliminary)
789167/169 789168 (ROMless) Enhanced Dual Processor Tapeless TAM Controller (Preliminary)
Development Guides
789165 Software Developer's Manual
189167/169 Software Developer's Manual
Technical Notes
189165/167/169 Design Guidelines
£89167/169 Codec Interfacing Preliminary
Controliing the Out -5V and Codec Clock Signals for Low-Power Halt Mode
789165/166 Input A/D and Electronic Hybrid
789C67/C69/167/169 Low-Power Halt Mode Sequence
Samsung KT8554 Codec
Watch-Dog Timer For TAD Applications
Zilog LPC Words Listing
Support Product Specifications
£89C5900ZEM Emulation Module
789C6500ZDB Emulation Board
289C6501ZEM ICEBOX™ In-Circuit Emulator
289C6700ZDB Emulator Board
289C6700ZEM ICEBOX™ Emulator Board
Additional Information
Zilog's Superintegration™ Products Guide
Literature Ordering Guide
Zilog's Sales Offices, Representatives and Distributors

$5.00
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Z8° MICROCONTROLLERS - PERIPHERALS MULTIMEDIA FAMILY OF PRODUCTS

Databooks By Market Niche Part No Unit Cost
Digital Signal Processors Databook DB95DSP0105 $5.00
Product Specification
189321/371/391 16-Bit Digital Signal Processor
Application Notes

Using the 89321/371/391 CODEC Interface

789321/371/391 Interprocessor Communication
Support Product Specification

28937100ZEM ICEBOX™ In-Circuit Emulator -371
Additional information

General Terms and Conditions of Sale

Zilog's Sales Offices, Representatives and Distributors

Literature Guide and Ordering Information

Keyboard/Mouse/Pointing Devices Databook DC-8304-01 $5.00

Product Specifications
78602/14 NMOS 78® 8-Bit Keyboard Controller
78615 NMOS Z8° 8-Bit Keyboard Controller
286G15 CMOS Z8® 8-Bit MCU Keyboard Controller
786E23 78% 8-Bit Keyboard Controller with 8K OTP
786C04/C08 CMOS 28 8-Bit Microcontroller
286E08 CMOS Z8® 8-Bit Microcontroller
788C17 CMOS Z8® 8-Bit Microcontroller
786C117/717 28® 8-Bit Microcontroller
786217 78® 8-Bit Microcontroller

Application Notes
28602 Keyboard
286C17 In-Mouse Applications

Support Product Specifications and Third Party Support
20860200ZC0 Evaluation Board
70860200ZDP Ada?tor Kit
786C0800ZC0 Evaluation Board
286C0800ZDP Adaptor Kit
286C1200ZEM Emulator
786E2300ZDP Adaptor Kit
786E2301ZDP Adaptor Kit
Z86E2300ZDV Adaptor Kit
Z86E2301ZDV Adaptor Kit

Additional Information
Zilog's Superintegration™ Products Guide
Literature Guide and Ordering Information
Zilog's Sales Offices, Representatives and Distributors
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Z8° MICROCONTROLLERS - PERIPHERALS MEMORY FAMILY OF PRODUCTS
Databooks By Market Niche Part No Unit Cost

Mass Storage Solutions DC-8303-01 $5.00

Product Specifications
786C21 8K ROM Z8 CMOS Microcontroller
Z86E21 CMOS Z8 8K QTP Microcontroller
786C91 CMOS Z8 ROMIess Microcontroller
286093 CMOS Z8 Multiply/Divide Microcontroller
786095 Z8 Digital Signal Processor
286018 Data Path Controller
Z89C00 16-Bit Digital Signal Processor
Application Note
Understanding Q15 Two's Complement Fractional Multiplication (Z89C00 DSP)
Support Product Specifications
£8060000ZCO Development Kit
Z86C1200ZEM In-Circuit Emulator
Z86E2100ZDF Adaptor Kit
Z86E2100ZDP Adaptor Kit
Z86E2100ZDV Adaptor Kit
Z86E2101ZDF Conversion Kit
£86E2101ZDV Conversion Kit
Z86C9300ZEM ICEBOX™ Emulator
Z86C9500ZC0 Evaluation Board
78§ Series Emulators, Base Units and Pods
Z89C0000ZAS 789C00 Assembler, Linker and Librarian
789C0000ZCC Z89C00 C Cross Compiler
789C0000ZEM In-Circuit Emulator -G00
789C0000ZSD Z89C00 Simulator/Debugger
ZPCMCIAOZDP PCMCIA Extender Card
Additional Information
Zilog's Superintegration™ Products Guide
Zilog's Literature Guide
Zilog's Sales Offices, Representatives and Distributors
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Z8 Technical Manuals and Users Guides Part No. Unit Cost
28® Micracontrollers User's Manual UM952800103 5.00
786018 Preliminary User's Manual DC-8296-00 N/C
Digital TV Controller User's Manual DC-8284-01 5.00
Z89C00 16-Bit Digital Signal Processor User's Manual/DSP Software Manual DC-8294-02 5.00
786C95 16-Bit Digital Signal Processor User Manual DC-8595-02 5.00
286017 PCMCIA Adaptor Chip User's Manual and Databook DC-8298-03 5.00
PLC Z89C00 Cross Development Tools Brochure DC-5538-01 N/C
Z8® Application Notes Part No Unit Cost
The Z8 MCU Dual Analog Comparator DC-2516-01 N/C
Z8 Applications for 1/0 Port Expansions DC-2539-01 N/C
786E21 Z8 Low Cost Thermal Printer DC-2541-01 N/C
Zilog Family On-Chip Oscillator Design DC-2496-01 N/C
Using the Zilog Z86C06 SPI Bus DC-2584-01 N/C
Interfacing LCDs to the Z8 DC-2592-01 N/C
X-10 Compatible Infrared (IR) Remote Control DC-2591-01 N/C
Z86C17 In-Mouse Applications DC-3001-01 N/C
786C40/E40 MCU Applications Evaluation Board DC-2604-01 N/C
786C08/C17 Controls A Scrolling LED Message Display DC-2605-01 N/C
786C95 Hard Disk Controller Flash EPROM Interface DC-2639-01 N/C
Three Z8® Applications Notes: Timekeeping with Z8; DTMF Tone Generation; DC-2645-01 N/C

Serial Communication Using the CCP Software UART

L-7



N 2iLa5 LITERATURE GUIDE

Z80%/28000° DATACOMMUNICATIONS FAMILY OF PRODUCTS

Databooks By Market Niche Part No

Unit Cost

High-Speed Serial Communication Controllers DC-8314-01
Product Specifications
216C30 CMOS Universal Serial Controller (USC™) (Preliminary)
716C32 Integrated Universal Serial Controller IUSC™) (Preliminary)
Application Notes
Using the Z16C30 Universal Serial Controller with MIL-STD-1553B
Design a Serial Board to Handle Multiple Protocols
Datacommunications IUSC™/MUSC™ Time Slot Assigner
Support Products and Third Parly Vendor Support
Z16C3001ZC0 Evaluation Board Product Specification
216C3200ZC0 Evaluation Board Product Specification
28018600ZCO0 Evaluation Board Product Specification
ZEPMDC00001 EPM™ Electronic Programmer's Manual Product Specification
Third Party Vendors
Additional Information
Zilog's Superintegration™ Products Guide
General Terms and Conditions of Sale
Sales Offices, Representatives and Distributors
Literature Guide

5.00

Serial Communication Controllers DC-8316-01
Product Specifications
78030/28530 Z-Bus® SCC Serial Communication Controlier
780C30/285C30 CMOS Z-Bus® SCC Serial Communication Controller
780230 Z-Bus® ESCC™ Enhanced Serial Communication Controller (Preliminary)
785230 ESCC™ Enhanced Serial Communication Controller
285233 EMSCC™ Enhanced Mono Serial Communication Controller
285C80 SCSCI™ Serial Communications and Small Computer Interface
216C35/285C35 CMOS ISCC™ Integrated Serial Communications Controller
Application Notes
Interfacing Z8500 Peripherals to the 68000
SCC in Binary Synchronous Communications
Zilog SCC Z8030/28530 Questions and Answers
Integrating Serial Data and SCSI Peripheral Control on One Chip
Zilog ISCC™ Controller Questions and Answers
Boost Your System Performance Using the Zilog ESCC™
Zilog ESCC™ Controller Questions and Answers
The Zilog Datacom Family with the 80186 CPU
0On-Chip Oscillator Design
Support Products
78518000ZCO0 Evaluation Board Product Specification
78523000ZC0 Evaluation Board Product Specification
£8018600ZCO Evaluation Board Product Specification
ZEPMDC00002 Electronic Programmer's Manual Software
Additional Information
Zilog's Superintegration™ Products Guide
Sales Offices, Representatives and Distributors
Literature Guide

5.00
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Z80%/Z8000° DATACOMMUNICATIONS FAMILY OF PRODUCTS

Databooks Part No Unit Cost
Z80 Family Datahook DC-8321-00 5.00
Discrete Z80® Family

78400/C00 NMOS/CMOS Z80® CPU Product Specification

28410/C10 NMOS/CMOS Z80 DMA Product Specification

78420/C20 NMOS/CMOS Z80 PIO Product Specification

78430/C30 NMOS/CMOS 280 CTC Product Specification

78440/C40 NMOS/CMOS 280 SIO Product Specification
Embedded Controllers

784C01 Z80 CPU with CGC Product Specification

28470 780 DART Product Specification

78490 CMOS Z80 KI0™ Product Specification

784013/015 Z84C13/C15 IPC/EIPC Product Specification
Application Notes and Technical Articles

280® Family Interrupt Structure

Using the Z80® SI0 with SDLC

Using the Z80® SIO in Asynchronous Communications

Binary Synchronous Communication Using the Z80% SI0

Serial Communication with the Z80A DART

Interfacing Z80® CPUs to the Z8500 Peripheral Family

Timing in an Interrupt-Based System with the Z80® CTC

A 780-Based System Using the DMA with the SIO

Using the Z84C11/C13/C15 in Place of the Z84011/013/015

On-Chip Oscillator Design

A Fast Z80® Embedded Controller

Z80® Questions and Answers
Additional Information

Zilog's Superintegration™ Products Guide

Literature Guide

Third Party Support Vendors

Zilog's Sales Offices, Representatives and Distributors
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Z80%28000° DATACOMMUNICATIONS FAMILY OF PRODUCTS
Databooks Part No Unit Cost

Z180™ Microprocessors and Peripherals Databook DC-8322-01 5.00

Product Specifications

780180/285180/28L180 Z180™ Microprocessor

780181 Z181™ Smart Access Controller (SAC™)

780182/281182 Zilog Intelligent Peripheral Controller (ZIP™)
Application Notes and Technical Articles

7180™ Questions and Answers

7180™/SCC Serial Communication Controller Interface at 10 MHz

Interfacing Memory and 1/0 to the 20 MHz 285180 System

Break Detection on the 280180 and Z181™

Local Talk Link Access Protocol Using the 280181

7182 Programming the MIMIC Autoecho ECH0Z182 Sample Code

High Performance PC Communication Port Using the 2182

Improving Memory Access Timing in 2182 Applications
Support Products

78518000ZC0 Evaluation Board

78018100ZCO Evaluation Board

28018101ZC0 Evaluation Board

78018101ZA6 Driver Software

28018100ZDP Adaptor Kit

78018200ZC0 Evaluation Board

ZEPMIP00001 EPM™ Electronic Programmer's Manual

ZEPMIP00002 EPM Electronic Programmer's Manual

780@ and 780180 Hardware and Software Support
Additional Information

Zilog's Superintegration™ Products Guide

Literature Guide

Zilog's Sales Offices, Representatives and Distributors
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Z280%Z8000° DATACOMMUNICATIONS FAMILY OF PRODUCTS

Databooks and User's Manuals Part No

Unit Cost

Z8000 Family of Products DC-8319-00
Z8000 Family Databook
Zilog's Z8000 Family Architecture
78001/28002 Z8000 GPU Product Specification
28016 Z8000 Z-DTC Product Specification
78036 78000 Z-CI0 Product Specification
28536 CI0 Counter/Timer and Parallel 1/0 Unit Product Specification
78038/Z8538 FI0 FIFQ Input/Output Interface Unit Product Specification
78060/28560 FIFO Buffer Unit
28581 Clock Generator and Controller Product Specification
User's Manuals
78000 CPU Central Processing Unit User's Manual
78010 Memory Management Unit (MMU) User's Manual
78036 Z-C10/28536 CIO Counter/Timer and Parallel Input/Output User's Manual
78038 Z8000 Z-FIQ FIFQ Input/Output Interface User's Manual
28000 Application Notes and Military Products
Application Notes
Using SCC with Z8000 in SDLC Protocol
SCC in Binary Synchronous Gommunication
Zilog's Military Products Overview
Additional Information
Zilog's Superintegration™ Products Guide
Literature Guide
Zilog's Sales Offices, Representatives and Distributors

5.00

Z80 Family Microprocessor Family User's Manual DC-8309-01
User's Manuals
280 Central Processing Unit (CPU)
280 Counter Timer Channels (CTC)
280 Direct Memory Access (DMA)
780 Paralle! Input/Output (PI0)
280 Serial Input/Output (SIO0)
Additional Information
Zilog's Superintegration™ Products Guide
Zilog's Sales Offices, Representatives and Distributors
Literature Guide
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Databooks and User's Manuals Part No Unit Cost
780180 2180 MPU Microprocessor Unit Technical Manual DC-8276-04 5.00
2280 MPU Microprocessor Unit Technical Manual DC-8224-03 5.00
7380™ Product Specification DC-6003-03 N/C
7380™ User's Manual PS953800104 5.00
72000 Spread-Spectrum Transceiver Advance Information Product Specification DC-6021-00 N/C
ZNW2000 PC WAN Adapter Board Development Kit User's Manual UM95Z800101 N/C
SCC Serial Communication Controller User's Manual DC-8293-02 5.00
High-Speed SCC, Z16C30/216C32 User's Manual DC-8350-00 5.00

MILITARY COMPONENTS FAMILY

Military Product Specifications Part No  Unit Cost
78681 ROMless Microcomputer DC-2392-02 N/C
78001/8002 Military Z8000 CPU Central Processing Unit DC-2342-03 N/C
78581 Military CGC Clock Generator and Controller DC-2346-01 N/C
28030 Military Z8000 Z-SCC Serial Communications Controller DC-2388-02 N/C
78530 Military SCC Serial Communications Controller DC-2397-02 N/C
78036 Military Z8000 Z-C10 Counter/Timer Controller and Parallel I/0 DC-2389-01 N/C
78038/8538 Military FIO FIFQ Input/Output Interface Unit DC-2463-02 N/C
78536 Military CIO Counter/Timer Controller and Parallel I/0 DC-2396-01 N/C
78400 Military Z80 CPU Central Processing Unit DC-2351-02 N/C
78420 Military PIO Parallel Input/Output Controller DC-2384-02 N/C
78430 Military CTC Counter/Timer Circuit DC-2385-01 N/C
78440/1/2/4 780 SI0 Serial Input/Output Controller DC-2386-02 N/C
780C30/85C30 Military CMQOS SCC Serial Communications Controller DC-2478-02 N/C
284C00 CMOS Z80 CPU Central Processing Unit DC-2441-02 N/C
784020 CMOS Z80 PIO Paralle! Input/Qutput DC-2384-02 N/C
284C30 CMOS 80 CTC Counter/Timer Circuit DC-2481-01 N/C
784C40/1/2/4 CMOS Z80 SIO Serial Input/Qutput DC-2482-01 N/C
716C30 CMOS USC Universal Serial Controller (Preliminary) DC-2531-01 N/C
780180 2180 MPU Microprocessor Unit DC-2538-01 N/C
284C90 CMOS KIO Serial/Parallel/Counter Timer (Preliminary) DC-2502-00 N/C
185230 ESCC Enhanced Serial Communication Controller DC-2595-00 N/C
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GENERAL LITERATURE

Catalogs, Handbooks, Product Flyers and Users Guides Part No Unit Cost
Superintegration Master Selection Guide 1994-1995 DC-5634-01 N/C
Superintegration Products Guide DC-5676-00 N/C
Quality and Reliability Report DC-8329-01 N/C
ZIA™ 3.3-5.5V Matched Chip Set for AT Hard Disk Drives Datasheet DC-5556-01 N/C
ZIA ZIA00ZCO Disk Drive Development Kit Datasheet DC-5593-01 N/C
Zilog Hard Disk Controllers - Z86C93/C95 Datasheet DC-5560-01 N/C
Zilog Infrared (IR) Controllers - ZIRC™ Datasheet DC-5558-01 N/C
Zilog V. Fast Modem Controller Solutions DC-5525-02 N/C
Zilog Digital Signal Processing - Z89320 Datasheet DC-5547-01 N/C
Zilog Keyboard Controllers Datasheet DC-5600-01 N/C
7380™ - Next Generation Z80®/2180™ Datasheet DC-5580-02 N/C
Fault Tolerant Z8® Microcontroller Datasheet DC-5603-01 N/C
32K ROM Z8® Microcontrollers Datasheet DC-5601-01 N/C
Zilog Datacommunications Brochure DC-5519-00 N/C
789300 DTC Controller Family Brochure DC-5608-01 N/C
Zilog Digital Signal Processing Brochure DC-5536-02 N/C
Zilog ASSPs - Partnering With You Product Brochure DC-5553-01 N/C
Zilog Wireless Products Datasheet DC-5630-00 N/C
Zilog 28604 Cost Efficient Datasheet DC-5662-00 N/C
Zilog Chip Carrier Device Packaging Datasheet DC-5672-00 N/C
Zilog Database of IR Codes Datasheet DC-5631-00 N/C
Zilog PCMCIA Adapter Chip Z86017 Datasheet DC-5585-01 N/C
Zilog Television/Video Controllers Datasheet DC-5567-01 N/C
Zilog TAD Controllers - Z89C65/C67/C69 Datasheet DC-5561-02 N/C
Zilog 87000 Z-Phone Datasheet DC-5632-00 D/C
Zilog 1993 Annual Report DC-1993-AR N/C
Zilog 1994 Annual Report DC-1994-AR N/C
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