


























































































































































































































































































































































































































































































































































































































































































































































































S.1. INTRODUCTION 

Chapter 5 
MLINK 

The utility is used to assign absolute addresses to 
relocatable sections in MUFOM input modules, and to combine 
(link) or more separate object modules into one moGule. 
Linking allows programs to be developed as groups of 
smaller, easier-to-manage modules that can then be combined 
to form a single object module. All of a program's modules 
can be merged at one time or they can be combined into sub­
modules (sometimes called ore-links) which can themselves be 
combined in a run. 

5.1.1. Modules And Sections 

In order to understand the linkin; process, it is useful to 
understand the way in which MUFOM files are constructed. 
{The following discussion is a shortened version of that 
found in Sections A.2 and A.3 of the Appendix on MUFOM. See 
the Appendix for more detail.> MUFOM object files are 
aivided into Ji,1lQDi each of which is destined to be loaded 
into a separate area of memory. Each section has a a 
Jiit, and (if not relocatable> a lQ,11120• Each 
section also has a li,liQD which is used to refer to 
it internally. In Zilog's implementation these section 
numbers correspond to the order of the sections in the sec­
tion table. CSee Section A.2 in th• Appendix on for a 
discussion of the various section attributes and their mean­
ings.> 

It is important to note that the name of a section may be 
null Cin which case the section is referred to as 
"unnamed"), and that the names of sections Diid DQl bi 
woigYi• Thus, a file may contain several sections named 
"code". Th• of this is that the linker can relo­
cate such sections separately; thus on a Z8001 not all 
"code" sections have to b• in the same segment. 

Sections can be referenced in the linker by either their 
their attributes, or the name of the file from which 

they ceme. 

MUFOM object files as implemented at Zilog are divided into 
three regions: a giving all information about 
th• file 1 s sections except their actual contents, 

which defines the N, r, and X variables which 
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represent local, internel, and external sy~bols respec­
tively, and finally the 121~ ~ili' the ~O and LR commands 
which define the 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 impl•••nted at Zilog, the N, 1, and X variables of any 
object file are allocated contiguously starting fro~ NO, IO, 
and XO. The variable indexes do Q9l' however, necessarily 
correspond to the order of the variables in the symbol 
table. It is only guaranteed that there will be no gaps in 
the numbering. 

MUFOM permits comments CCO commands) in object files; 
Zilog's assemblers use level C comments for error messages, 
level 1 comments for compiler-supplied debugging informa­
tion, level 2 comments for assembler source lines, and level 
3 for asse•bler line numbers and formatting infor~ation. 

This permits debuggers and other utilities (such as ~li1l> 
to reconstruct the source from the object file. 

The co~ments that introduce the section table, symbol table, 
and section contents have levels 100Chex), 1011 and 102 
respectively. 

5.1.2. The Link Process 

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

Each 

Th• linker ~aintains two lists of sections: the Inout List 
and the Output List. The -1 fil•••• command-line argument 
;ets sections from input fil•s and puts them into the Input 
List. As each file is input, its section table is processed 
to construct entries on th• Input List, and its symbol table 
is processed to resolve external references. 

The -• command-line !rgument selects sections from the Input 
List and puts them into the Output List at the Current Loca­
tion. As each section is select•d it is assigned a starting 
loe~tion, ano the Current Location is incremented by the 
length of the section*. 

;--T~i~;;--;~;--;~t~;ii;--. little •ore complicated; 
assignment of location is deferred until either a -n or 
-o option is encountered. This is done to allow the -u 
option to "unselect" sactions. Also, if an absolute 
section is encountered, the Current Location for the 
next section mill be the location of the absolute 
section Plus its size. 
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The -o file commend-line argument appends the sections in 
the Output List to • file. The output list is then cleared. 
hhen the code or data contained ~n a section is output to a 
file, the values of external or relocatable references end 
link-time expressions are substituted. 

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

After the command line is parsed, the linker mak•s two 
passes over the input files. In the first pass, the symbol 
and section information in each input file is read and pro• 
cessed, end en Output List is constructed for each output 
file. kith each •o argument, locations are assigned to 
relocatable sections. 

At the end of the first pass, any remaining sections are put 
on the Output List of the last file mentioned, locations are 
assign•d to com•on symbols, and still-undefined externals 
are identified. 

In the second pass th• 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 

Th• command-line options for- mlia~ ar-e given beloL in Table 
S-1. More complete discussions of each option ar-e given ~n 
the followin~ sections. 

The command line is processed from left to r-i~hti each 
option with its sub-arguments is essentially a co~nand to 
the linker. Unlike most of the other utilities, the or-der 
of the command-line ar-guments is significant in mliDk· 

Option Description 

Input and Output Fila Cptions 

-1 CifileJ• 
-o [ofileJ Cisectionl* 

Section Options 

-s [isectionJ• 
-n CosectionJ 
-address 
-t address 
-r 
-m N 
-u CisectionJ• 

Output Fila Options 

-b 
-c 
-k N 

Symbol Options 

-1 
-d 
-x Csym_opJ* 
-~ Csy111_opl* -· CvalueJ 

Other Options 

-p 
-v l:Nj 
-111 

-z 
-f file 

specify input files 
specify output file 

select input sections 
name and combine sections 
set location for next section 
set top loc. for- previous sect. 
relocatable sections follow 
mark loc./return to mar-k 
unselect sections 

binary format output 
character format output 
keep comments in output 

discard local sy~bols 
define C com~on symbols 
process external symbols 
process ~lobal sy~bols 
specify entry point 

proceed even if errors 
set v~r-bosity leval 
suppress 111a~nings 

Z8000 segments 
command file input 
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S.2.1. Input and Output file Options 

The Input and Output 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 specified. 

If no input files are specified, ~lie~ will generate an out­
put file containing no load data. This ca~ be useful if the 
symbol options are used to define symbols. Also, the sec­
tion options can be used to create e~pty sections with 
specified names, attributes, and locations. 

S.2.1.1. File Option Syntax 

file_opt 

ifil• 
ofile 

::= -1 [ifile)* 
-o [ofileJ (isectionJ• 

::= object_filename I archive_filenam• 
::= object_filename 

S.2.1.2. File Option Descriptions 

-i [ifile)• 
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 -i is assumed at the be;inning of the command, so the 
following are equivalent: 

ml ink 
mlink 

-i file1.o 
file1.o 

If • library file is specified, it is searched for 
modules containing global symbols that match undefined 
externals currently in the Symbol Table. If any such 
m~dules are found, they are added to the Input List. 

If searching a library causes any new externals to be 
adaed to the symbol table, it is searched agsin. 

-o (ofileJ [isectionJ• 

5-5 

Appends the Output List to the ;iven file. !f no file 
is given, the sections in the Output List sre thro~n 
away (but space is still allocated for them). Note that 
more than one output file can be specifiedi this 
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feature can be used for loading into different segments 
or PROMs1 or for constructing overlays. 

If section specifiers ara given, only those specified 
sections Cin addition to th• sections in the file's 
Output List) ar• included in the output file's section 
table. Filenames in the section specifiers refer to 
QWiRWi files. This feature is used to ensure that 
overlays do not reference sections in mutually 
exclusive overlays. 

5.2.1.3. luto••tic Section Co•bining 

So~e section attributes specify that sections are to be co~­
bined automatic~lly in various ways. CS•• Section A.2.Z for 
the discussion of Overlap attributes and their effects.> 
Such sections are combined when they are first encountered 
in -1 (input) file lists, and only the sections in the 
current Input List are looked at to find sections to combine 
with. Thus, if a •i option comes after some sections have 
been selected with a -• option, the sections that nave 
already been selected •ill QQi be co~binad with, even if 
their names and attributes match those of some new sections. 
This provides a way to override the automatic section­
combining ~•chanism. 

5.2.2. Section Options 

The section options allow you to specify explicitly how the 
sections 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 -• (select) option. They are then moved to 
the Output List. Sections on the Output List are moved into 
an output file •hen a -o (output) option is encountered. 

Zilog Object Fil• Utilities s-~ 
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s.2.2.1. Section Option Syntax 

see_opt ::= -s (isectionJ• 
-n (oseetionJ 

address ::= 
isection ::= 
osec:tion ::= 

att_match ::= 
att_Ql"OUp ::= 
sec_name : := 
attributes ::= 

-address 
-t address -,.. 
-111 N 
-u (isectionJ * 

digit (hexdioitJ• 
(filaname1J(sec_nameJ[:att_matchJ 
(sec_name](:attributesJ 

(att_termJ [+att_termJ• 
(letter I -letter] ••• 
symbol I + 
letter* 

S.2.2.z. Section Option De•eriptions 

-s (iseetionl • 
Select sections from the Input List and put them into 
t~• Output List. They will be located starting at the 
Current Location, which is initially zero. Sections 
matching the first "isaction" in the select list will 
be put into the output list first; sections that match 
th• same "isection" will stay in tha same order that 
they had in tha Input List. The section selectors are 
described in more detail below. 

If no sections are specified the entire Input List is 
selected, 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. 

-n (osection] 
Combines all tha sections currently in the Output List 
and gives them the given name (~nd attributes, if 
specified). If no section or ":attributes" is speci­
fied, the combined section is unnamed. If no attri­
butes era specified, the new section has the default 
attributes C:WSN). No attributes are inherited from 
any of tha constituent sections. 

-address 
Sets the Currant Location to the givan address. 
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-t eddress 

-r 

Adjusts the base address of the last section in the 
Output List Ci.a., the last section selected before the 
-t option> so that its top comes as close as possible 
to the given ~ddr•ss without violating its ali~nment 
constraint. 

Any sections selected after the -r argument will be 
relocatable (until the next -address or -t argument). 

If this is the first time the given ~ark number is 
encountered, set that mark to the Current Location. 
Other•ise, set the Current Location to the value of the 
given mark. This argument is used for alioning over­
lays. 

-u (section]* 
"Unselect" the given sections, moving them from the 
output list 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. 

s.z.z.J. Section Selectors 

A section selector as used in the -• option has three com­
ponents: a filename, a section name, and an attribute-match 
specifier. Any of these may be omitted1 in •hich case all 
sections matching the other components are selected (the 
limiting case is -• with no section selectors, which selects 
tll sections in the Input List). 

Th• format of a section selector is 

Note that QQ IQl,ll ICI Qttm~11Jg between the fielas. Note 
also that the filename must not contain a comma (this is 
permitted only in UNlX1 and is rare in any case>. 

File Name 
The f il• 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 na~• component of a section refers to the 
name of the section as given in a MUFOM •st• command in 
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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 attribut•-match component of a section refers to 
th• attributes ms 9iven in a MUFOM 'ST' command in the 
input module from ~hich it came. Secause sections have 
more than one ~ttribute, the attribute-match component 
can be rather complicated. 

The attrib~te-match component of a section selec­
tor starts with a colon, and consists of zero or 
more "terms" separated by •+• signs. A section 
matches th• attribute-match if it matches IDX 20! 
of the fields. Thus, •+• has the meaning of "log­
ical OR". 

A term in an attribute-match consists of one or 
more letters Cease is not significant), each 
optionally preceded by a •-• sign. If s letter is 
non-ne;ated in a term, the corresponding attribute 
mMll QI QClllDl in a section in order for it to 
match. If a letter is negated in a term, the 
corresponding attribute mMll DQl QI QCl~IDl in a 
section in order for it to match. Thus, letters 
<attributes) in a term are connected by "logical 
ANO", and •-• has the meaning of "logical NOT". 

Note that the attributes matched by a term may be 
a IM~lll of the att~ibutes which a section actu­
ally has. 

See Section A.2 in th• Appendix on MUFO~ for a discussion of 
th• various section attribut•s and their meanings. 

At the end of the link, any sections still in the Input List 
are selected, and the Output List i5 appended to th• output 
list of the last file mentionea in a -o argument <as if the 
•o argument had been moved to the end of the command). If 
no -o argument is given, the default filename is m•lDk• 

The sections are selected in the seQuence: co~e CX attri­
bute), read-only data (R attribute), other non-SSS data, C 
common and SSS Ca attribute). The default beh~vior is thus 
eQuivalent to 
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mlink -o m.lnk <actual arguments> -s :X :R :-a -d -s :B 

5.2.3. Output Fil• Options 

The following argu~ents apply to the next output. file, or to 
the last output file if they fol lo• the last •o \rgument. 

5.2.3.1. Output file Option Syntax 

ofile_opt ::= -b 
-e 
-k N 

5.2.3.2. Output file Option Descriptions 

The folloming options apply to the output file specified by 
the next •o argument, or if they follow the last •o argu­
ment, to the last output file specified. 

-b 

-c 

-k 

Put out the next output file in binary form. 

Put out the next output file in character form. 

In the next output file, keep comments up to and 
including level N. To retain source information for 
use with mliil' use •k3. 

5.2.4. Syabol Options 

The symbol options operate on the symbol table which is ~en­
erated in the linking process. They allow new symbols to be 
defined, or sets of symbols to be excluded from the output 
symbol table. 

5.2.4.1. Syabol Option Syntax 
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sy11_opt : : = -l 
-d 
-x l:sy~_opJ* 
-g [sy11_opJ• -· CvalueJ 

symbol : : = letter(letterldigitj* 
value : : = (symbol I address] 

sym_op : : = sy111bol 
+ sy11bol 
+ symbol = (value) 
+ sy11bol length 

5.2.4.2. Sy•bol Option Descriptions 

-1 

-d 

Do not put local sy~bols in the next output file. 

Cef ine a section for any common symbols encountered up 
to this point, and select it into the Output List. 
Co1111on sy11bols are used by the C compiler and other 
compilers to hold un-initialized data. The com11on sec­
tion defined has the na11e "Ccom11on" and the attributes 
"BNSW.". 

-x [sy11_opJ• 

-g Csy11_opJ• 
Process external or global symbols. •ith no sym_op•s 
given, the aefault operation is to strip the symbols 
from 111 output files. "Stripped" symbols are not 
actually removed from the internal sy~bol table, but 
are marked so that they will not be output. The opera­
tions are: 

sy!llbol 
Strip a particular sy~bol. 

+ symbol 
Add a particular symbol. Externals are added as 
undefined1 globals as zero. 

+ symbol = CvalueJ 
Add a symbol with the given value. If the valua 
is 011ittedl the Current Location is used. In the 
-x argument, a Weak External is constructed. A 
Weak External is an external sy~bol which receives 
the given value as a oefault if no corresponaing 
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global symbol is defined in the link. 

+ sy111bol length 
Add a C•type Common symbol with the ;iven length. 
Used in the -x argument only. 

-· CvalueJ 
Set the entry Point to the given velue (symbol or 
address>. If no value is given, the default is th• 
Current Location. If no ... argu!lant is given, the 
default is th• 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 operating system to def in• one. 

5.2.5. Other Options 

The follo•ing arguments are non•positionel, and apply to the 
entire link operation. 

other.opt ::= •p 
•v [numberJ -· -z 
-f fih 

5.2.5.2. Other Option Descriptions 

-vCnJ 

-o 

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

1 (default> Output a link ~•P on Standard Error at 
th• end of pas~ 1. 

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

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

4 Output more information about input file format 
errors. 

Proceed in spite of errors. 
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-w 

-z 
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Suppress warr.in; ••ssages. 

Perform ZS001-type segmented 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 fro~ a file. Newlines in the file are 
treated as spaces. The file is effectively inserted 
into the command line in place of th• -f ar~ument. The 
file can contain comments starting with a semicolon 
en;•) character and termin•t•d by end of line. 

5.3. CONSTRAINTS 

All of mliak•1 tables are dynamically allocated, so that the 
number of symbols, sections, and files that can be handled 
depends mainly on th• a~ount of memory available. In addi­
tion, Zilog•s implementation of MUFOM imposes the following 
limits: 

Symbol and Section Names: 127 characters. 

Sections: 6SS36. 

Local Symbols: 65536. 

Global and External Symbols: 65536 total. 
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5.4. USING •link: SOME EXAMPLES 

This section describes the usage of the mliD~ utility 
through several examples. 

5.4.1. The S••Pl• Input Files 

For the purposes of most of the following axamples1 we will 
use two input files called "file1.o" and "file2.o" with a 
structure similar to that produced by th• C compiler. ;ach 
has three sections, called "code", "date", and "bss". 
("bss" stands for "Block Started by ~ymbol"1 and is used for 
uni"itialized data that is cleared to zero when the progra~ 
is started.> 

In addition, we will assume that "file1.o" contains a sec­
tion called "rom" containing read-only data, that "file2.o" 
has an additional section called "stack" for the program's 
stack1 and that both files contain some ~Qmm~D sy~bols. 
(Common sy~bols are external symbols which are allocated in 
a BSS section if no corresponding global symbol is defined. 
They ar• used by C for uninitialized variables.) 

The sections of the sanple input files are shown below in 
tabular form (prepared by mgwm;), and graphically in Figure 
s-1. 

file1: 
SECN LOCATION --SIU-- --ALIGN- --PAGE-- NAME:ATTS 

0 00000242 00000002 code:X 
1 00000231 00000002 rom:R 
2 00000232 00000002 data: 
3 COOOC20C 00000002 bss:SCW 

file2: 
SECN LOCATION --SIZE-- --ALIGN- --PAGE-- NA:'1E:ATTS 

0 G0000242 00000002 code:X 
1 00000234 00000002 di!lta: 
2 00000200 00000002 bss:SCW 
3 00002000 00000002 stack:SP 
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file1 .o: 

·-----------------------· file1.01code:X I 
+-----------------------+ 

file1.o,rom:R I 
+-----------------------+ 

file1.01data:W I 
+-----------------------+ 

file1.01bss:wac 

*-----------------------· 
file2.o: ·------------------------· 

I file2.o,code:X 

+-----------------------+ I fila2.o,data:w I 
+-----------------------+ 

file2.01bss:WBC I 
+-----------------------+ I filei.o,stack:WBP I 
*-----------------------· 

Figure 5-1. Example Input Files 

5.4.2. Default Seetion Ordering 

The simplest thing to do with our two sample files is to let 
the linker select sections in their default ordering, and 
locate them consecutively starting at zero. The linker•s 
defaults are designed to "do the ri~ht thing" for C compiler 
output running in an environment like UNIX•. Thus1 code 
(sections marked 11!,Yll~lt uith the "X" attribute) is 
placed startir~ at address zero1 follo••d by read-only deta 
("R" attribute), read-•rite initialized date (flh" attri­
oute), SSS ("W" and "B" attr1outes)1 and stack (flW", "8"1 
"P" attributes). The command for doirg this is 

mlink -i file1.o fila2.o -o ex1 

where ex1 is the name of the file which will receive the 
linker•s output. ~ote that the -1 option flag is not 
reQuired, since it comes at th• beginning of the command1 
ana that 1f the -o link•d.out option is omitted the output 
file will be called "m.lnk". 

The resultin~ file•s structure is shown below and in Fi~ure 
s-2. 
Note th~t tha t~o SSS sections have been combined automati­
cally, because thet have the "C" attribute. Sections with 
this att~ibute rre automatically combined if thair namas and 
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other attl"ibutes are the same. Also note that the section 
"Ccoemon" has been created to hold the ;ammaa symbols, and 
that the linker has filled in the default se:tion attributes 
"W" C"~ritabl•"), "N" <"no•", the inverse of "P"> and "S" 
("separate", the inverse of "C"> wherever appropriate. 
Since the linker has given each section a location, they 
have also acquired the "A" <"absolute") attribute as well. 

mlink -i file1.o file2.o -o ex1 •v 

mlir.k v. 2.1 ·- Zilog MUFOM linking utility 

MAP: I Seen CSecn Location Size IFile,Na111e:Atts 

Output file ex1: 
0 0 L•OOOOOOOO S=-00000242 file1.o,code:ANSX 
0 1 L=00000242 S•00000242 filez.o,:ode:ANSX 
1 2 L•00000484 S•00000231 file1.01ro11:ANRS 
2 3 L=000006b6 S=COOOC232 file1.o,d•ta:AhSW 
1 4 1.=00000S.8 5=00000234 file2.01data:ANSW 

s L=00000b1c S=00000032 ,ccom11on:A8NSW 
6 L•00000b4e S=O::J000400 ,bss:ABCNW 

3 7 L=00000f 4e S=00002000 fil•2.orstack:A&PSW 

Input files: 
0 0 1.=00000000 5=00000242 file1.01code:ANSX 
1 2 L=00u00484 S=C0000231 f ile1. o,rom: ANR S 
2 3 L•00u006b6 S=C0000232 file1.o,data:A~SW 
3 6 L=COOOObh S=000002CO file1.01bss:ABC~W 
0 1 L=00000242 S=00000242 filez.o,code:ANSX 
1 4 L•COOOOS.8 S=00000234 file2.01d•ta:ANSW 
2 6 L=OOCOOd4• S•000002CO ~il•2.o,bss:ABCNW 
3 7 L=00000f4e S=C0002000 file2.o,sta=k:ASPS~ 
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file ex1: 

·-----------------------· I file1.01code:X 
+-----------------------+ I file2.01code:X 

+-----------------------+ file1.o,rom:R I 
+-----------------------+ file1.01data:w I 
+-----------------------+ 
+-----------------------+ Cco11mon:WB 
+-----------------------+ bss :WISC 

file1.01bss:lii8C 
file2.01bss:wac 

+-----------------------+ 
·-----------------------· 

Figure 5-2. Default Selection Ordering 

NI.INK 

The -v command-line option of mliD~ •as used to generate th• 
link ••P above; not• that its format is slightly different 
from the information displayed by IQWIR• More information 
•bout •h•t mlia~ is doing can be displayed with the •v3 
option, as shown below: 
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mlink -i file1.o file2.o -o ex1 -v3 

11lirk v. 2.1 -- Zilog MUFOM linking utility 
Input file 'file1.o" 

0 - R=OOQOOOOO S=00000242 fih1.01code:NSX 
1 - R=OOOOOOOO S=00000231 f ile1. 01ro111:NRS 
2 - R=COOCOOOO S•00000232 file1.01clata:NSW 
3 - R=OOOCOOOO S=00000200 file1.01bss:BCNW 

In1>ut file "filez.o• 
0 - R=OOOOOOOO $=00000242 file2.01code:NSX 
1 - R=OOOOOOOO S•00000234 file2. 01dat..:NSW 
2 - R•C0000200 S=C0000200 file2.01bss:8CNW 
3 - R=COOOOCOO S•OOOOZOOO file2.01stack:6PSW 

Select :X 
0 • R•COCOOOOO S=00000242 fih1. 01cocie:NSX 
0 - R•OOOOOOOO 5=00000242 file2.01coae:NSX 

Select :R 
1 - R•OOOOOOOO S=CC000231 f ih1. 01ro11: NRS 

Select :•B 
2 • R=OOCOOOOC $=00000232 file1.01data:NSW 
1 - R•OOOOOOOO S=OOC00234 file2.01data:NSW 

Select 
- R•OOOOOOOO S•C0000400 1bss:8CNW 

3 - R=OOOOOOOO S=CC002000 file2.01stack:8PSW 

IOP: ISecn OSecn Location Size IFile1Name:"tts 

Output file ex1: 
0 0 L=OOOOOOOO S•00000242 file1.01code:ANSX 
0 1 L:z00000242 S=00000242 file2.01code:ANSX 
1 2 L:z00000484 S=00000231 file1•01rom:ANRS 
2 3 L=000006b6 S=00000232 file1.01data:ANSW 
1 4 .... coooos.s S=00000234 file2.01datg:ANSW 

S L=00000b1c S=C0000032 , Cco:a11 on: A8NSW 
6 L=00000b4e S=0000040C 1bss :A8CNW 

3 7 L=COOOOf h S•00002000 file2.01stack:ABPSW 

Input files: 
0 0 L•OOOOCOOO S=00000242 file1.~1code:ANSX 
1 2 L=000004S4 5=00000231 file1.01ro11:ANRS 
2 3 L•000006b6 S•00000232 file1.01data:ANSW 
3 6 L .. Oil000b4e S•00000200 file1.01bss:ABCNW 
0 1 L•00000242 S=COC00242 fileZ.01code:ANSX 
1 4 L=OOOCOS.8 S•00000234 file2.01data:ANSW 
2 6 L=OOOOOdh S=00000200 file2.01bss:ABCNW 
3 7 L•C0000f4e s .. 00002ooc file2.01stack:ABPSW 

Output file •ex1 • 
Input file •tile1.o" 

-- Input file "f ile2.o• 
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5.4.3. Selecting Sections by N••• 

Sometimes it is necessary to put the s•ctions of th• output 
1ile in some order other th•n 1lin~'s default ordering. 
(This is usually done in order to specify th• addr•sses of 
the sections, as •• will s•• in later examples, but is also 
useful for constructing large tables fro~ data in several 
different modules.> Sections can be selected according to 
their name, their attributes, or their file of origin, or 
any combination of these. 

The first exa~ple in this series will select sections by 
name, sine• th• command line for doing this is somewhat 
simpler. For example, su~pose you want the data sections to 
come first, followed by ROM, and then code1 sss, and steck 
in their usual order. The command for this and the result­
ing map are sho•n below. 

mlink -i file1.o file2.o -s data rom -o ex2 -v 

~link v. 2.1 -- Zilog MUFOM linking utility 

~AP: I5ecn OSecn Location Size IFile1Name:Atts 

Output file 
2 
1 
1 
0 
0 

3 

Input files: 
0 
1 
2 
3 
0 
1 
2 
3 

S-19 

ex2: 
0 L=OOOOOOOO 
1 L=C0000232 
2 L=00000466 
3 L=00000698 
4 L=OCCCOSda 
S L=00000b1c 
6 L=00000b4e 
7 L=00000f4e 

3 L=00000698 
2 L=Ci0000466 
0 L•OOOOOOOO 
6 L=Ci000Cb4e 
4 L=0000;)8cta 
1 L=COCOC232 
6 L=COC0Cid4e 
7 L:00000f4e 

S=OC000232 
S=00000234 
5=00000231 
5=00000242 
S=00000242 
S=00000032 
S=00000400 
S=00002000 

S=CC000242 
S=C0000231 
S=OOQ00232 
S=OC000200 
5=00000242 
S=C0000234 
S=COC002CO 
S=00002000 

file1.01data:ANSW 
file2.01data:ANSW 
file1.01rom:A~RS 
file1.01code:ANSX 
file2.01code:ANSX 
,ccoramon:AoNSW 
1bss:ABCNW 
file2.o,stack:ABPSW 

file1.01coda:ANSX 
file1.o,rom:ANRS 
file1.01data:ANSW 
fila1.01bss:ABCNW 
file2.01coda:ANSX 
fila2.01data:ANSW 
file2.01bss:ABCNw 
file2.o,stack:ABPSW 
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file ex2: 

·-----------------------· I file1.01dat•:W 

+-----------------------+ I file2.01d•ta:W 

+-----------------------+ 
+-----------------------+ I file1.01code:X I 
+---------~-------------+ 

f1le2.01code:X I 
+-----------------------+ Ccommon:kB I 
+-----------------------+ bss:wac I 

file1.o,bss:k6C I 
file2.o,bss:wac I 

·-----------------------+ file2.o,st•ck:W8P I 
·-----------------------· 

Fi;ure S-3. Selecting Sections by Name 

5.4.4. Selecting Section• by Fil• 

ML INK 

Selecting sections according to their file of origin is 
equ•lly simple. The syntax for a filename selector is the 
filen•m• followed by a comma, as in the following example 
•here •e select all th• sections in "fila1.o" followed by 
all th• sections in "file2.o". 
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mlink -i file1.o file2.o -s file1.01 fileZ.01 -o ex3 -v 

mlink v. 2.1 -- Zilow MUFOM linking utility 

~AP: ISecn CSecn Location Size IFile1Name: At ts 

Output 

Input 

fih ex3: 
0 
1 
2 
0 
1 
3 

files: 
0 
1 
2 
3 
0 
1 
2 
3 

file 

0 L=OOOOOOOO S=00000242 file1.01coae:ANSX 
1 L=COOC024Z S=CC000231 file1.01rom:ANRS 
2 L=C0000474 S=COCOC232 file1.01data:AhSw 
3 L=000006a6 S=00000242 file2.01coae:ANSX 
4 L=OOCOOS.S S=COCI00234 file2.01d•ta:ANSW 
s L=OCOCOb1e S=CC002CCO file2.01stack:ABPSw 
6 L=00002b1c S=00000032 ,ccomillon:ASNSw 
7 L=OOC02b4e 5=00000400 1 b ss: ABC NW 

a L=OOOOOOOO S=00000242 file1.01cod•:ANSX 
1 L=C0000242 S=COOOOZ31 file1.01rom:ANRS 
2 L=OOOC0474 S=00000232 file1.01datc:ANSW 
7 L=00002b4e 5=00000200 file1.01bss:ABCNW 
3 L=OCC006a6 S=CC000242 file2.01Code:AhSX 
4 L=OOOOOS.8 S=00000234 file2.01data:ANSW 
7 L=C0002d4e S=COOC0200 file2.01bss:ASCNW 
5 L=00000b1c S=00002COO file2.01st•ck:A6PSW 

ex3: 

·-----------------------· I file1.01code:X 

·-----------------------+ I file1.01rom:R I 
+-----------------------+ I · f ile1.01dat•:W I 
+-----------------------+ I file2.01code:X 

+-----------------------+ file2.o,data:w I 
+-----------------------+ I file2.01sta:k:WBP I 
+-----------------------+ Ccom'llon:WCS 

+-----------------------+ bss:WSC 
fila1.01bss:wac 
f11e2.01bss:wac 

·-----------------------· 
Figure 5-4. Selecting Sections by File 

Note, however, that the co~bined BSS section r.nd the Ccommon 
section still come at the end of this link. This is because 
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the SSS sections are combined automatically and the Ccommon 
section is generated automatically; automatically-generated 
sections do not have a file of origin. Also, note that the 
"st~ck" section is selected along with the rest of file2.o's 
sections, ~hich 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 MD-select it with 
the •u argu~ent. Commands using these two techniques are 
sho!l.'n belo111: 

mlink -i file1.o file2.o -s file1.01 file2.o,:-P -o ex3 
mlink -i file1.o fila2.o -s file1.01 file2.o, -u stack -o ex3 

5.4.5. Separate •i Argu•ents 

In order to circumvent these effects, if desired, you can 
select the sections from "file1.o" ~liQCI ~QM ·ic;wi 
"file2.o". Note that in this case you can use •s with no 
arguments to select everything in the input list except 
"postpone" sections. The second -• selects all of file2.o's 
sections except "stack", which has tha "P" C"post~one") 
attribute. Also note the use of -d to define a separate 
Ccommon section for file1's common sy~bols. 

111link -i fih1.o -s -d -i file2.o -s -o ex4 -v 

MAP: ISecn OSecn Location Size IFile1Name:Atts 

Output file ex4: 
0 0 L=OOOCOOOO 5=00000242 file1.01code:ANSX 
1 1 L=COCOC242 S=COOOC231 file1.o,rom:ANRS 
2 2 L=C0000474 5=00000232 file1.01pata:ANSW 
3 3 L.=000006a6 S=00000200 file1.01bss:ABCNW 

4 L=C.00008a6 S=C0000014 1Ccommon:ABNSW 
0 s L=OOOOOSba 5=00000242 file2.01code:ANSX 
1 6 L=OOOOOafc s=OOOOOB4 file2.01aata:ANSW 
2 7 L=00000d30 S=OOOOC200 file2.01bss:ASC~W 

Ii L=OOOOOf 30 S=COOOOJ14 1Ccom111on;ABNSW 
3 9 L.=00000f44 S=00002000 file2.01staek:ABPS~ 

Input files: 
0 0 L=OuOOJOOO S=00000242 file1.01COGe:AhSX 
1 1 L=00000242 S=COOOOB1 file1.01rom:ANRS 
2 2 L=OOOOJ474 5=00000232 file1.01data:ANSW 
3 3 L=000006a6 S=C0000200 file1.01bss:ABCNW 
0 5 L=00(;003ba S=CC000242 file2.01e~d•:ANSX 
1 6 1.:QQQOul'fC S=00000234 file2.01data:ANSW 
2 7 L.=C0000d30 5=00000200 file2.o,bss:A8C~W 
3 9 L=CCC00f44 S=C0002COO file2.01stack:ASPSk 
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file ex4: 

·-----------------------· 
file1.01code:X 

+-----------------------+ 
file1.01rom:R I 

+-----------------------+ file1.01data:W I 
+-----------------------+ file1.01bss:w6C 

+-----------------------+ I Ccommon:WS I 
+-----------------------+ 
I file2.01code:X I 
·-----------------------+ I file2.01data:w I 
+-----------------------+ I Ccommon:WS I 
+-----------------------+ I file2.01bss:WBC 

+-----------------------+ I file2.01stack:WSP I 
·-----------------------· 

Fi3ure 5-5. Separate -i Arguments 

5.4.6. Selecting Sections by Attribute 

It is freQuently more convenient to select sections 
attributes than by their names or files of origin. 
cases it may be a1•1111c~, as when preparing ~ 
purpose command procedure in ~hich the na~es of 
files might not be kn~wn. CFor example, the 
default selection is done by attribute.> 

by their 
In other 
general-

the input 
linker's 

Section attributes can be combined for selection in several 
different ways. You may want to select all sections that 
have a given set of attributes, all sections ·that do D9l 
have a parti~ular attribute, or ~11 sections that have 
1ilb1c of two or more attributes or combinat~~ns 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 themselves are represented by upper­
case or lowercase letters (See Section A.2 for specific 
information about the attributes and their meanings). 
Attributes in a selection are preceded by a colon C":"), 
which also separates th•• from the section name1 if any. 

For example, you might want to put writable but non-SSS data 
first, followed by r•ad-only data, then code, then SSS anc 
stack. The command to do this is shown below. ~ote that 
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the 3SS and stack are select•d E-t the end by default, and so 
need not be mentioned exQlicitly. Note that if you did not 
care what order the "rom" ~nd "code" sections came in, you 
could have replaced ":R :X" with either ":R+X" or ":-w". 

mlink -i file1.o file2.o -s :w-s :R :X -o exS -v 

"tA p: ISecn CSecn Loc~tion Size IFile1Name:Atts 

Outp"'t file 
2 
1 
1 
0 
0 

3 

Input files: 
0 
1 
2 
3 
0 
1 
2 
3 

exS: 
0 L=OOOOOOJC 
1 L=C0000232 
2 L.=CCC00466 
3 L=COOC0698 
4 L=OOCOCSda 
S L=00000b1c 
6 1.=00000b4e 
7 L=00000f4e 

3 L=00000698 
2 L=OOC00466 
0 L=OOOJOOOO 
6 L=COC00b4e 
4 L=000008da 
1 L=COC00232 
6 l=CCOOOdite 
7 L=00000f4e 

5=00000232 
5=00000234 
5=00000231 
S=00000242 
5=00000242 
S=OC000032 
S=00000400 
S=00002000 

S=C0000242 
S=COOOG231 
S=00000232 
S=COOOC200 
S=00000242 
S=00000234 
S=COOOC200 
5=00002000 

file1.01data:ANSW 
file2.01data:ANSW 
file1 .01rom:A~RS 
file1.01code:ANSX 
file2.01code:ANSX 
1Cco111mon:A6NSW 
1bss:A8CNW 
file2.01stack:ABPSW 

file1.01code:ANSX 
file1.,01rom:ANRS 
file1.01data:ANSW 
file1.01bss:ASC~W 
file2 .. oicode:AN5X 
file2.o,aata:ANSW 
fil1Z .. 01bss:ABCNW 
1ila2.o,stack:ABP5w 

fila ex5: 

·-----------------------· file1.01data:w 

+-----------------------+ file2.o,data::W 

+-----------------------+ I file1.o,ro~:R I 
+-----------------------+ I file1.o,code:X I 
+-----------------------+ 
I fileZ.o,code:X 

+-----------------------+ I Ccommon:~B I 
+-----------------------+ I bss:WBC I 
+-----------------------+ I file2.o,stack:wBP 

·-----------------------· 
Figure 5-6. Selecting Sections by Attribute 
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5.4.7. Loceting Sections •t Specific Addr••••• 

A common problem that occurs in cross-software oavelopment 
is when the target system has both PRCM and RAM, and it is 
necessary to out th• program in PROM and the data in RA~. 

The -•ddr••• option specifies the bas• address of the naxt 
section to be selected, so it is used in conjunction with 
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 l9Q address of th• llll sec­
tion to be selected. Tha •x•mpla below shows both of these 
section-locating tachniQuas. (~ota that wa are grouping 
some "~ritabl•" data with "read-only" data and code in what 
is prasum•bly th• PROM area; this is a common techniQue in 
languages like C •hich allow no distinction between writable 
and read-only data. In such cases, tables and so on that 
need to b• in PRO~ are grouped into a single file1 such as 
fil•1.o in this example.) 

<In the example balow1 the command follows the UNIX* conven­
tion in •hich a backslash (\) character is used to continua 
a long command on another line.> 

mlink •i file1.o fileZ.o -o -s :X :R file1.o,data \ 
-4000 -s :W-P ·d -s :P -t CFFFF -o ex6 -v 

!4AP: ISecn OSacn Location Size IFile1 Name: At ts 

Output file ax6: 
0 0 L=COOCOOOO S=C0000242 fila1.01coda:ANSX 
I) 1 L•00000242 S=OOOOOZ42 fila2.01code:ANSX 
1 2 L=COC00484 S=00000231 file1.01rom:ANRS 
2 3 L=000006b6 S•COOOC232 file1.01data:ANSW 

4 L•C0004000 S=00000400 1bss:A8CNW 
1 5 L=COC04400 S=0000Ci234 file2.01data:ANSW 

6 L=CCOC4634 S=COOOOC32 ,ccornmon:A8NS• 
3 7 L=OOOOdf fe S=00002000 fila2.01stack:A8PSW 

Input files: 
0 0 L=OCCCOCOO S=00000242 fila1.01coda:ANSX 
1 2 L=OOC00484 S=OJ000231 fila1.01rom:ANRS 
2 3 L=COC006b6 S=OOCi0023Z file1.01data:ANSW 
3 4 L=CCCC4000 S=CCC00200 file1.01bss:ABCNW 
0 1 L=00000242 S=C0000~42 fila2.01code:ANSX 
1 s L=C0004400 S=00000234 fila2.01data:ANSW 
2 4 L=000042JO S=00000200 fila2.01bss:ABCNW 
3 7 L =COCHldffa S=CC0020Ci0 file2.01stack:A8PSW 
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fil• 
0000 

4000 

DFFE 

Chapter S 

ex6: 

·-----------------------· file1.01code:X 

+-----------------------+ 
+-----------------------+ file1.o,rom:R 

+-----------------------+ file1.o,data:w 

+-----------------------+ 
+----·------------------+ bss:W8C 

+-----------------------+ 
file2.01data:w I 

+-----------------------+ Ccommon:WS I 
+-----------------------+ 
+-----------------------+ 

Ff FF •--··-·-----------------• 
Figure 5-7. Locating Sections at Specific Addresses 

S.4.1. M••ing and Co•bining Sections 

~LINK 

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 a relo­
catable file which is going to be used as input to a subse­
quent link. For axa~pla1 you may want to construct a 
library module containing tha code and data from several 
sub-modules. In this case it may ba desirable to have only 
a single combined coae section, a single date section, and 
so on. An example of this is sho~n below. Note the use of 
-r to keep the resulting output file relocatable. ~ota that 
we are specifyinv •ttributes as wall as section naNes1 and 
that neither th• n~~•s nor the attributes of the combined 
sections have to be the same as those of the inpyt sactions. 
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~link -i file1.o file2.o -r -s code -n code:X \ 
-s data -n data:• -s rom -n rom:R -o ex7 -v 

MAP: ISecn OSecn Location Size 

Output file ex7: 
0 R•OOOOOOOO S=00000484 ,code:N5X 
1 R=OOCOOOOO S=00000466 1data:NSW 
2 R=OOOOOOOO 5=00000231 1rom:NRS 
3 R=COOOQOJO S=00000032 1Ccommon:BNSW 
4 R=OOOOOOJO 5=C0000400 1bss:BCNk 

3 S R=OOOOOOOO S=OC002000 file2.01stack:BPSW 

Input files: 
c 0 R=OOCOOOOO 5=00000242 file1.o,cooe:N5X 

2 R=OOCCOOOO S=00000231 file1.01rom:NRS 

5-27 

1 
2 
3 
0 
1 
2 
3 

1 R=OOOOOOOO S=00000232 file1.01data:NSW 
4 R=OOOOOOOO S=OOOOC200 file1.01bss:BCNW 
0 R=000002~2 5=00000242 file2.01coce:NSX 
1 R=C0000232 5=CC000~34 file2.01data:NSW 
4 R=COOOQ200 S=COOC0200 file2.01bss:BCNW 
5 R=OOOOOOOO S=00002000 file2.01stack:BPSW 

file ex7: 

·-----------------------· code:X I 
file1.01code:X I 
file2.01code:X I 

+-----------------------+ rom:R I 
I file1.01rom:R I 
+-----------------------+ I data:w I 
I file1.01d£ta:w I 
I file2.01data:w I 
+-----------------------+ I Ccommon:WB 
+-----------------------+ I bss:WSt 
I file1.01bss:WBC 
I file2.01bss:WBC 

+-----------------------+ file2.01stack:WSP 

·-----------------------* 
Fi;ure S-8. Naming and Co~binin; Sections 
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5.4.9. Overlays 

In small systems it is sometimes necessary to break programs 
up into pieces that "overlay" or loao on top of ona another. 
A clever loading pro~ram that understands about section~ 
could select the sections belongi~g to overlays out of an 
~bject 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 ••king sure that the sections that are 
supposed to overlay one another start at the sa~• address. 
This can be done easily if •• want to specify the address 
exactly, but more often the overlaid sections are located 
relative to other sections, whose size we don•t care to keep 
track of. The •• (mark) option is useful here. 

The techniques used for making overlays are shown below. We 
assu~• that the code and data in file2.o are need~d only 
part of the time, and can overlay file1.o's data section, 
which •• therefore locate li1tC the Ccom~on and 8SS sec­
tions. we locate the stack at the high end of memory using 
the •t option. It doesn't matter which overlay file the 
stack goes •ith because, being • BSS section, no data is 
actually loaded into it. 
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mlink -i file1.o file2.o -s file1.o,code :R -s :S-P -d \ 
-m1 -s fila1.01data -o exS \ 
-m1 -s :X :~-a :P -t Offff -o ex8a -v 

MAP: !Seen OSecn Location Size I File1Name :At ts 

Output file 
0 
1 

2 

Output file 
0 
1 
3 

Input filas: 
0 
1 
2 
3 
0 
1 
2 
3 

5-29 

exa: 
0 L=CiOCOOOOO 
1 L=OOC00242 
2 L=00000474 
3 L=CCC00874 
4 L=CCC008a6 

ex8a: 
S L=CCCC08a6 
6 L=OOCOCu8 
7 L=OOOOdffe 

S=C0000242 file1.01code:ANSX 
S=OCC00231 file1.o,rom:ANRS 
S=COOOJ400 ,bss:A6CNW 
S=CCCCOC32 ,ccommon:ASNSW 
S=COC00232 file1.o,data:ANSW 

S=00000242 file2.o,code:AhSX 
S=OOC00234 file2.o,aata:AhSW 
5=00002000 file2.o,stack:ASPSW 

0 L=OCCCOOCO S=C0000242 file1.o,code:ANSX 
1 L=JOOOJ242 S=C0000231 file1.o,rom:ANRS 
4 L=C00008a6 S=C0000£32 file1.o,data:ANSW 
2 L=CCC00474 S=OC000200 file1.o,bss:A8CNw 
S L=OOC008a6 S=OJQ00242 file2.01code:ANSX 
6 L=COCOOaeB S=OCOOC234 file2.o,data:ANSW 
2 L=00000674 S=00000200 f ile2.o,bss:ABCNW 
7 L=OOOOdffe S=OC002000 file2.o,stack:ABPSW 
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file ex8: 

0000 *-----------------------* I file1.01code:X 

+-----------------------+ 
I 
+-----------------------+ I bss:wac I 
+-----------------------+ 

Ccommon:W~ I 
08A6 +-----------------------+ 

·-----------------------· 
file ax8a: 

08A6 •-----------------------• I file2.o,code:X 

+-----------------------+ I fileZ.01data:W 

+-----------------------+ 
DFFE +---~-------------------+ 
FFFF ·-----------------------· 

Figure 5-9. Overlays 

5.4.10. Di•c•rding Section• 

It is somati~es 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 file contains an operating system and another 
an application that runs under it. The application will 
need to know th• addresses of routines in the operating sys­
tem, but can assume that the oQerating system will already 
be in memory. 

Sections are discardeo by giving a -o option with no 
filen•me. This is shown in the example below, in ~hich all 
the sections in file1.o are aiscarded. 
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~link -i file1.o -s -d -o -i file2.o -s -o ex9 -v 

MAP: ISecn CSecn Location Size 

Oisc~rded: 

0 
1 
2 
3 

Output file 
0 
1 
2 

3 

Input files: 
0 
1 
2 
3 
0 
1 
2 
3 

0 L=COOOOOOO S=C0000242 file1.01cooe:ANSX 
1 L=00000242 S=OOOOC231 file1.01ro~:AhRS 
2 L=00000474 S=00000232 file1.01dat~:ANSW 
3 L=GCOC06a6 5=00000200 file1.01bss:ASCNW 
4 L=000008a6 S=00000014 ,ccom~on:ABNSh 

ex9: 
5 L=CCCOCSba 
6 L=OOOOOofc 
7 L=OOOC0d30 
8 L=OOOCOf30 
Y L=00000f44 

0 L=COOCOOOO 
1 L=OJ000242 
2 L=00000474 
3 L=OOC006a6 
S L=000008ba 
6 L=OOCOOafc 
7 L=Ci0000d30 
9 L=OOJ00f44 

S=C0000242 
S=Oi:l000234 
S=C00002CO 
S=OOCC0014 
S=OOOOZOO·J 

5=COC00242 
5=00000231 
5=00000232 
5=00000200 
5=00000242 
S=CCOOC234 
S=OC000200 
S=C0002000 

file2.01code:ANSX 
file2.01data:ANSW 
file2.01bss:ABCNW 
,cco1i;11on: ABNSW 
file2.01st~ck:ABPSW 

file1.01code:ANSX 
file1.01ro111:ANRS 
file1.01data:ANSW 
file1.01bss:ASCNW 
file2.01code:ANSX 
file2.01oata:AhSW 
file2.01bss:ABCNW 
file2.01stack:ABPSw 

file ex9: 
·-----------------------· I file2.o,code:X 

+-----------------------+ I file2.01data:W I 
+-----------------------+ fileZ.01bss:WBC I 
+-----------------------+ I Cco~mon:WS I 
·-----------------------+ file2.01stack:WaP 

·-----------------------· 
Figure S-10. Discarding Sections 
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6.1. INTRODUCTION 

Chapter 6 
MLIST 

The mliil utility uses spacial commer.ts that the asse~bler 
can optionally insert into an object fila Cwith the -oson 
gssembler option) to construct an asse~bler-l1ke listing 
file from a MUFOM object m~dule. 

6.2. COMMAND SYNTAX AND OPTIONS 

The command syntax for this utility is as follows: 

mlist C-o f ileJ C-s -1 I -xJ [fileJ 

The file and options may appear in any order. If no file is 
given, standard input is used. 

The command-line options are: 

-o file 
output file name C!f not specified, output is to stan­
dard output.> 

-s short format <••••s instead of expressions) 

-1 lon; format (single long line for overflow of object 
code) 

-x exclude object code that doesn•t fit on the source 
line. 

6.3. USA&E1 OUTPUT FORMAT AND EXAMPLES 

The input file sho~la be generated by runr.ing the assembler 
with the •o• -on options, to get source coda and line 
nu~bers into the object file. Most object-file utilities 
can be made to preserve comments with the -k option; the 
comments use~ by mliil are in levels 2 ana 3, so the -kl 
option should be used. In particular, keeping comments 
through !liDk means that an assembler-like listing. can be 
;enerated from a fully linked and relocated load ~ocula. 

A full explanation of 
expressions displayeo 

th• ~UFOM variables used in the 
in the object-code column of the 
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listing ca" be found i" Appendix A. The more com•on expres­
s ions are: 

external Xnnn 
Rnnn•off set relocatable in section nnn 

Aoart fro~ •ddition1 represented by an infix "+" sign, 
operations in expressions are listed as 

even for operations such as "*" for multiplication. The 
er.tire expression is enclosed in an additional set ~f 
parentheses. 

The following examples show e short assembly-lan;~a;e pro­
gram with its assembler listing, and ml11i-;enerated lis~­
ings in the various available formats. 

asm80k -oson -oc foo.s -o foo.o -p 

asm80k version 2.1a 
Mon Apr 28 09:41:34 19S6 
LOC OBJ 

0000~000 6121803cW••••••• 
OCu0-0008 1402******** 
OOOOOOOe 

foo 
SOURCE ---

foo1: 

.extern 
ld 
ldl 
.blkb 

xxx 
r1, rr2Cfoo1JCr3J 
rrz, #xxx + foo1 
1000h 

0000100e R000+000000081** 
ooou1013 ************** 

LINefi 
1 
2 
3 
4 
5 .dd foo1, xxx * 1001 foo1 Ac 

6 

mlist foo.o 

mlist v. 2.1 -- Zilog MUFOM listing utility 

cccoooco 1 .extern xx:x 
00000000 6121803c <RO+S> 2 ld r1, rr2Cfoo1JCr3J 
00000008 1402CXO+RO+S) 3 foo1: ldl rr2, #xxx + foo1 
COOOCOOe 4 .blkb 100Gh 
0000100. CRO+S>C• C x0,64)) s .Cid foo11 xxx * 100, foo1 Ac 

00001010 (iINS(O,RC+e,3, 
OOC01C16 •t» 
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:nlist foo.o -s 

mlist v. 2.1 -- Zilog MUFOM listing utility 

00000000 
OOOCOCOO 61218C3e******** 
00000008 1402******** 
OCiOOOCOe 
OCOC10Ce **************** 
00001016 ******** 

111list foo.o -x 

1 
2 
3 foo1: 
4 
s 

.extern 
ld 
ldl 
.blkb 
.dd 

mlist v. 2.1 -- Zilog MUFOM listing utility 

00000000 
00000000 6121803cCR0+8) 
00000008 1402CXO+RO+a> 
0000000. 
0000100a (R0+8)(*(X01C4)) 

111list foo.o -1 

1 
2 
3 foo1: 
4 
s 

.extern 
ld 
ldl 
.blkb 
.dd 

mlist v. 2.1 -- Zilog MUFOM listing utility 

;)0000000 1 .extern 
00000000 6121S03e<R0+8) 2 ld 
00000008 1402 CXO+RO+S> 3 foo1: ldl 
OOOOCOOe 4 .blkb 
0000100• CR0+8) (• (XQ,64)) s .dd 
00001016 C;INSC01RC+a,3,4f)) 
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xxx 
r11 rr2Cfoo1JCr3) 
rr2, #xxx + foo1 
1000h 
foo1, xxx • 100, foo1 A 

xxx 
r11 rr2Cfoo1J(r3J 
rr21 #xxx + foo1 
1000h 
foo1, xxx * 1001 foo1 A 

xxx 
r11 rr2Cfoo1J(r3) 
rr,, #xxx + foo1 
1000h 
foo11 xxx * 100, foo1 # 

IDI 





Ch~pter 7 
~LCA~ 

7.1. INTRODUCTION 

The il~~g ut1lity is a format conversion progran ~hich 
translates MUFC~ files into one of three for~ats suitable 
for movin~ an object module from a host system to a target 
systeffl. The three output form~ts are Taktronix •nd Intel Hex 
formats, and a simplified version of MUFOM. ml2~' is usually 
used in conjunction with QC212,21' which sends the resultin~ 
outout to a target systam using the Tektronix or other 
handshaking protocol. 

!n eddition to simply converting formats, ~l2i~ has several 
options which are useful in burring ?RO~s and in download­
i~g. 

7.2. COMMAND SYNTAX AND OPTIONS 

The command syntax for this utility is as follows: 

mload (options) CfileJ 

If no filaname is given, the standard input will be con­
verted. 

The command-line options are: 

-o file 
Output file name (if not specified, output is to stan­
dard output). 

-a MUFOM absolute do~nload subset (default) 

-i This option specifies the output to be in Intal Hax 
format, as aefined in Appendix C. 

-t This option sp•cifies the output to be in Tektronix Hex 
format, as define~ in Appendix a. 

CTne following are useful for burning PRC~s.> 

-N Output every Nth byte. Divide input addresses by ~ to 
~et output addresses. 

7-1 Zilo9 Object File Utilities 



!illOAO Chai:iter- 7 MLOAil 

@H Start at (input> address H. 

=H Output H bytes. 

(The following options are useful for do•nloading, and espe­
cially for- mappin; code into a specific s~g~ent.) 

+H Add offset of H to every QW1QWl address. 

-p (PROM) Subtract 111ti fro~ every iDQWl address (before 
the division specified by •N o~tion>. This starts out­
put addresses at zero for burning a PROM. 

-z Map Z9001-type sagNented addressss into 24-bit linear 
addresses. The 7-bit segment n~1ber in bits 24-30 of 
the input address is placed in bits 16-22 of the output 
address. Thus, th• Z800C address 12001234 
C<<12h>>1234h in ass•mbler notation) is ~apped into the 
output address 121234. 

<The follo11ing apply only to MUFOM or Intel download for-
:11ats.> 

-o Output global symbols. 

-1 Output local symbols. 

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

-s Cutput se·ction infor:nation (MUFCM only). 

7.3. OPERATION 

The input to mlilQ is a single MUFOM format object module. 
If the input object module is relocatable C i•i•' there are 
symbols fo~ address references for which no values have been 
associated), than mlal~ will produce an er-ror messa;e but 
will proceed with the translation, relocatin~ every section 
starting at zero. 

7.3.2. •loed Addr••• Trenslation 

The parameters that affect mla19's address translation are: 

S th• specifieo starting address (&S option). 
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L The number of bytes to be output C=L option). 

T the specified offset (+T option). The -p option sets T 
= -s. 

N the number of separata PROMS being burned C-N option>. 

Given an input address A, this will be translated to an out­
put address AIN - T. Cnly data with Pddresses between S and 
S + N*L will be loaded. 

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

Intel Hex format limits 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 •loed: SOME EXAMPLES 

The f ollo•ing exa~ples show how ml21Q works. The first few 
examples &~sume the following inp~t module called "tload.o": 
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111BZ80K, 05 tload. 
A0031041'4. 
OT19860505094SS4. 
C001C0115--- Section Table 
ST001A103&bs. 
SAC0,02. 
assoc,0111. 
ASL00100. 
STC11A1X104code. 
SAC1,02. 
ASS0112F0020C6,2F0020CO,-. 
ASL0112F0020CO. 
C00101114--- Sy~bol Table 
ASG12F00200C. 
NN01,03foo. 
ASNC110101. 
NI0010Sstart. 
ASI0012F002000. 
C001J2,18--- Program Sections ---. 
SBOO. 
LR0001020304CS06070809CAOBOCODOECF. 
ASPQ0,0101. 
LR0102030405C6C708090AOBOCOOCEOF10. 
S801. 
LR5EC8AF002000. 
JlllE. 

The following three exomples show the use of ~lQi~ to pro­
duce absolute MUFOM output in a form suitable for do~nload­
in;. 
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Command: 

mload tload.o -o load.o 

Output: loaa.o (absolute MUFOM) 

MB28Ql(,QS tload. 
ADC81C4,M. 
ASPO:J100. 
LR000102G30405060708090ACBOCCOCECF. 
ASP0010101. 
LR0102030405060708090A08CCOOOEOF10. 
ASP0012F002000. 
LRSE08AF002CCC. 
ASG12F002000. 
ME. 

mload tload.o -o load.o -• 

Output: load.o CMUFOM with sections) 

·'482!0K,05tload. 
AOC81C4,M. 
C0010011S--- Section Table ---. 
ST001A,C311bs. 
SAOil102. 
Assoo,0111. 
ASL00100. 
STC11A,A,Q4code. 
SA01102. 
ASS01106. 
ASL01,2F002000. 
C00101,14--- Symbol Table ---. 
C001C2118--- Pr"ogr"em Sections ---. 
uoo. 
ASP00100. 
LR00010203040506070!09QAC&OCCOO!OF. 
ASP0010101. 
LR0102030405060708090A090CODCEOF1C. 
5801. 
ASP0012F00200Q. 
LR SEOSAF0020Ci0. 
ASG12F002000. 
ME. 
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Co11mand: 

mload tload.o -o load.o -slg 

Output: load.o (MUFCM •ith sections and symbols) 

MBZ80K10Stload. 
ADQ6,Q4,M. 
C001Q0,1S--- S•etion Table 
ST001A103abs. 
SA00102. 
ASS0010111. 
ASL00100. 
ST011A1A104code. 
SA01,02. 
ASS01106. 
ASL0112F002000. 
coo101,14--- Sy11bol Table 
NN01103foo. 
ASN0110101. 
NI0010Sstart. 
ASI0012FC020<JC. 
C00102112--- Program Sections ---. 
SBOO. 
ASP00100. 
LR0001020304050607C8090ACBOCODOEOF. 
ASP0010101. 
LR0102030405060708090AOBOCODOEOF10. 
SB01. 
ASP0012F002000. 
LRSE08AF002000. 
ASG12F002000. 
"1c. 

7.4.2. Tranelating from MUFOM to Intel H•x 

MLOAD 

Suppose that you ~ant to transl•te an object module that is 
formatted in MUFOM into Intel Hex records. The following 
example sho•s ho• this would be performed: 
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Command: 

mload -i tload.o -o load.o 

Output: loaa.o (Intel riex) 

mload v. 2.1 -- Zilog MUFOM load formatting utility 
:100000C0000102C3040506C7CS090AOBOCODOE~F78 
:10010100010203040506~708090A080COO~EOF1066 
:062000005EOSAF002000AS 
:0020000300 
:00000001FF 

The •i option specifies that the input be translated into 
Intel hex records. link.o is th• input file. •o load.o 
specifies that output goes into the file called load.o. 

Note that the addresses in the output have bean truncated to 
16 bits. 

7.4.3. Tranalatin; fro• NUFOM to Tektronix Hex 

The method shown for translating object ~odules from MUFOM 
format to Intel Hex in the previous section is the sa~e 
method used for translating Tektronix format. Instead of 
the -1 option (output = Intel), the -t option is used to 
indicate that the output will be Tektronix for~at. 

The following example shows tr.e translation of a file to 
Tektronix Hex with output on Standard Output. 

Command: 

mload -t tload.o 

Output (Standard Output) 

mload v. 2.1 -- Zilog MUFOM load formatting utility 
/00001001000102C3040S06C708090ACBOCOOOECF7S 
/0101100301020304050607C8090AOBOCOJOEOF1079 
/20000608SEOSAF00200036 
/20000002 

Note that the addresses in the output have been truncatea to 
16 bits. 
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Downloading a pro;ram or se~ment thereof to a PROM program­
~•r is straightfor&ard. First, generate • file of the 
proper format, i.e., Intel or Tektronix Hex. Second, attach 
the programmer to your terminal's auxiliary port. Third, 
'Ii (~~IX•) or 1¥21 COOS) th• file while capturin; the data 
on the programmer. Last, burn the PROM. This methoe has 
been used successfully with Data I/C Programmers and ADM 31 
terminals. 

A second ~ethod can be used if tha PKOM programmer is 
attached to a second serial port. In this case, the output 
of ml21~ can be sent to this port insteBd of to a file. If 
the PROM progra~m•r requires a handshake, QC212,2l can be 
used <see Section 10.3.3 in the chapter on QC212,Ql•> 

7.4.S. Progr•••ing Multiple PROM1 

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

Suppose you have a file, "file1" which is to be translated 
into two Tektronix-format files "prom1" and "prom2" with 
starting addresses OCOO and 1000 Chex) respectively. You 
can do this with the t~o commands 

mload -p file1 -o prom1 
mload -p file1 -o prom2 i1COO 

The 11000 option in the second com~and specifies that output 
starts with ad~ress 1000 (hex). The -p option specifies 
that the physical addresses in the output files start •ith 
~ooo. 

7.4.6. Pro1r•••in1 PROM• for • 16-bit Processor 

When developing software for 16-bit processors such as the 
ZSOCQ, it is ne~essary to progra~ odd and •~en locations 
into separate PROMs. The following example shows ho~ to do 
this: 

Given a file "file1" which you want to separate into two 
Intel-format files, "promO" and "pro~1" respectively, you 
use the two eom~anas: 

mload -2 -p file1 -o promo 
mload -2 -p fil•1 -o prom1 t1 
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The -2 option sQecifies that two PROMs are being programmed, 
so that only every other byte is to be loaded. The -p 
o~tion scecifies that addresses in the PROM output file 
start with O. The 11 option in the second command specifies 
that output to file "prom1" starts with adoress 1 in the 
input file. 

Note that for 32-bit processors, -4 can be us•d to produce 
four PRCll4s. 

7.4.7. Tr•n•l•ting Logic•l to Phyaicel Addr••••• 

When developing soft~are for systems that incorporate m•~ory 
~apping, i~ is sometimes necessary to load software ~t a 
different address (physical address) from the address at 
which it is intended to run Clogic•l addrvss>. The follow­
ing example shows how to perform this translation using the 
+9.Uu1 option: 

Given a file "file1" containing a program linked starting at 
logical lo~ation Q, you want to load the program into physi­
cal segment 1 on a Z8001. The Z8001 CP~ places the start of 
segment 1 at 0100C000Chex); the target system's memory 
places it at 010J00(hex). Use the command: 

mload file1 -z +01JOOOOJ 

The output of this command is another MUFOM file on standard 
output. The •z option specifies that 32-bit Z8001 logical 
address•s are mapped into 24-bit physical adoresses by 
"squeezing out" the secono byte. The +01000000 option 
specifies that 01000000 is added to logical load addresses 
in the input file <;1:tslc1 the translation implied by ttle •z 
option. 

Note that only the addresses at •hich data are to be lg1g1g 
are mapped. Addresses in the program, and the values of 
symbols, ~re unchanged. 
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MLOROER 

8.1. INTRODUCTION 

The ml2cg1c utility takes a list of MUFOM modules and com­
putes the optimum order for putting these modules into a 
library. noptimum order" is the order that allows all 
reQuired modules to be found in a single pass throu~h the 
liorary; thus, all ~odules in the library that reference a 
symbol appear in front of the module that defines it. 

It is not always possible to find such an optimu~ orderi 
~l2C2it will inform you if this is the case, with the mes­
sage: 

cycle in data: 

followed by a list of the modules that contain a circular 
series of references. 

The output file generated by !l2t£tt is in a form that can 
be used by ~1~2 to generate a library. 

8.2. COMMAND SYNTAX AND OPTIONS 

The ml2cg1c conversion utility is invoked by the following 
command: 

mlorder C-rJ (fileJ ••• 

The command-line options are: 

-r If the -r option is given, the standard output is a 
list of pairs of object file names, ~eaning that the 
first file of the pair refers to external identifiers 
defined in the secono. The output ~ay be processed by 
1i2t1 to find an ordering suitable for one-pass ~ccess 

by mlAD~· 

B-1 

Alternatively, the proper ord•rin~ may be generated 
directly by mlgc2i~ by not giving the -r option. In 
this casa the o~tput is ~ 1ila suitable for diract 
input to ml~g witr. the f option. 
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The mom utility prints the symbol table name list for a 
given file in any of several formats. 

9.2. COMMAND SlNTAX AND OPTIONS 

The command syntax for this utility is as follows: 

mnm CoptionsJ Cfil•~ 

If no file is given, standard input is used. 

The com~and-line options are: 

-1 Include local symbols in the listing. 

-n List symbols in n~~erical order. 

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

-m List symbols with link map information. 

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

-s N 
Swapped format with name first snd truncated to N char­
acters. 

-o file 
Direct output to the given file instead of standard 
o~tput. 

9.3. OUTPUT FORMAT AND EXAMPLES 

ma~ displays the sy~bols defined in the given file in any of 
several formats. Options are provided to display 
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o only global and external sy11bols (th• default> or local 
sy11bols as well. 

o sy•bols in alphabetical order, in nu•erical order by 
address, or in their order of definition. 

o with or •ithout link map information. 

0 in a short for• suitable for use with 
debuggers, e11ulators1 or other utilities. 

9.3.1. Default N••• Liat For••t 

symbolic 

The default format of the symbol na11• list is shown in the 
example below. The list has • line entry for each symbol. 
The first column shoms the value of the symbol. This is a 
hexadecimal number for absolute symbols, or an expression 
involving an R-variabl• (relocatable section origin) or x­
variabl• (external symbol). More complex expressions are 
listed as "<expression.>". 

The second column contains "X" for external symbols, "I" for 
global (internal) symbols, and "Nu for local symbols. 

The third column contains the name of the symbol. 

;wnm -1 foo.o 

mnm v. 2.1 -- Zilog 
00001002+XOOOO 
<Expression.> 
oooooooc+xooco 
OOOOOOOO+X0001 
00000004+ROOOO 
00001002 
000001234S6789abcdef 
OOOOOOOS+ROOOO 
OOOOOOOa+ROOOO 

itlJFOM namelist 
N expr1 
N expr2 
X ext1 
X ext2 
I glb1 
I glb2 
I glb3 
N loc1 
N loc2 

utility 

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

9.3.2. N••• Liet •1th.Map lnfor•ation 

The •• option can be used to list sy•bols •ith information 
derived from the section table, and from the link map in 
modules output by mliCk• The fourth column contains the 
file of or1g1n for the symbol, with • library na~• in 
parentheses if the symbol came from a 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 "?:" if 
the section cannot be determined. (The sp~c:e between 
columns has b•an decreased a little in the example below to 
make it fit ~ithin th• margins in this manual.) 

11nm -m foo.o 

mnm "· 2.1 Zilog MUFOM namelist utility 
00005714 I __ align doprtz.oCfoo.lib), libc:ode: ANS> 
00005256 I __ Cloprtz doprtz.oCfoo.lib), libc:ode: Al'li S> 
00005086 I __ iob strlen.oCfoo.lib), libc:ode:At.S> 
00005786 I __ pr tint doprtz.o(foo.lib), libc:ode: ANS> 
00005Sb2 I __ xputc doprtz.o(foo.lib), libc:ode:ANS> 
00005000 I _atoi atoi.o(foo.lib), libcode:ANSX 
00005200 I _printf printz.o(foo.lib), libc:ode: ANS> 
OOOOOOCa I _pute foo.01 allfoo:ANSW 
00,JOSl!fa I _strlen strlen.o(foo.lib), libcode:ANS> 
00005026 I _strnc:ml) strnc:mp.o(foo.lib), libc:ode:AN! 
00000000 I foo1 foo.o, allfoo:ANSW 
00000002 I foo2 foo.o, allfoo:ANSW 
00000004 I foo3 foo.o, allfoo:ANSW 
000067ab I gru strlen.oCfoo.lib), ? : 
00004567 I zoo strlen.oCfoo.lib), ? : 
00005026 I zorc:h strlen.oCfoo.lib), libc:ode:ANS> 
00001234 I zork strlen.0Cfoo.lib)1 ?: 
00001234 I zorn strlen.o(foo.lib), ?: 
00005678 I zot strlen.oCfoo.lib), libcode:ANS> 

9.3 .. 3. Swapped N••• List Fof'••t 

In order to interface to some symbolic: debuggers, it is pos­
sible to get a nswapped" listing with the nama first on the 
line. It is also possible to truncate the name f i1ld to a 
~iven number of characters. This is done with the •s or -• 
N option, as in the example below. 

9-3 

mnm -s8 foo.o 

11n111 v. 
ext1 
ext2 
glb1 
glb2 
glb3 

2.1 -- Zilog MUFCM namelist utility 
x oooooooo+xoooo 
x OOOOOOOO+x0001 
I OOC00004+ROOOO 
I 00001002 
I OOOOC123456789abcdef 
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Chapter 10 
PROTOCOL 

10.1. INTRODUCTION 

The QC9S9&9l utility is the upload/download communication 
handshake program. It supports a variety of different 
file-transfer protocols commonly used on PROM pr~grammers 
and development systems. It is normally used in conjunction 
with 1la1d to download modules into a target system. 

10.2. COMMAND SYNTAX AND OPTIONS 

The command syntax for this utility is as follows: 

protocol CoptionsJ Cf ileJ 

A maxilll'Um of one file may be specif iedi if no file is spe~i­
fied the standard input is used for downloading, standard 
output for uploading. Order of command line arguments is 
not significant. 

The command-line options are: 

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

•u CdeviceJ 
upload device name. (If no device is specif ied1 th• 
ter~inal is used.) 

•f file 

-· 
take command arguments from the specified file. Argu­
ments in th• f il• may be separatea by whitespace or 
newlines; comments start with a semicolon and end with 
newline. 

suppress error messages. 

-s string 

1 c-1 

setup string sent to upload/download device. Multiple 
-• options are permitted; the strings are concaten£ted. 
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-p protocol 
specifies protocol. (uafault Tektronix.> 

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

Protocol may also be ~ list of ite~s of the form 
"variable;value". Values are numeric; hex if they start 
with "O", decimal otherwise. Variables are one of the 
following: 

ack 
acknowledgement character. 

nak 
negative ackno~ledgement character. 

abort 
abort character. 

linedelay 
delay (in milliseconds) after sending each line. 

chprdelay 
delay (in milliseconds) after sending each charac­
ter. 

prompt 

retry 

prompt character. 

number of times to retry an incorrectly-received 
record. 

timeout 
timeout in seconds. 

10.3. USING protocol: SOME EXAMPLES 

10.3.1. Do•nloadlng to a Z8 or 18000 D•v•lOP••nt Module 

To download an object module to a target syste~ such as a 
Zilo~ Z8 or ZSCOO development module, the following pro­
cedure is used: 

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

alias LOAD 'protocol -t• 

In othe~ operating syste~s, create a command file with 
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the same effect. Note that the filename argument to 
the LOAD comman~ is appended after the "-t" option. If 
you want to specify MUFOM object modules rather than 
Tektr-onix hex, your ali•s or command file will need to 
run them through ml;ag first; this can be done with 

alias LCAO •mload -t * I protocol -t• 

(On operating systems other than Unix, this will take 
two commands, with mliiQ creating • temporary inter-
1aediate file.) 

(2) While running in the development module•s monitor, axe· 
cute the command: 

t.OAO <filename> 

The development module sends the host the co~mand: 

LOAD <filename> 

which the host inter-prets as 

protocol -t filename 

which performs the Tektronix handshake protocol with the 
development module. 

10.3.2. Uplo•dlng fro• a 18 or Z8000 Dovolopmont Modulo 

The procedure to uploac from the Z8 or Z800C development 
module is slightly more complicated than t~e procedure used 
to download. T~e user must kno~ the starting and ending 
addr-esses of the image to be uploaded before proceding. 
~iven that, the following procedure must be followed: 

<1> Alias "SEND" to "protocol -u -t•. 

<2> ~hil• running in the development module•s monitor, exe­
cute the command: 

SEND <filename> <start-add~> <end-addr> 

The development module sends the host the com~and: 

LOAD <filename> 

which the host interprets as 

protocol -u ·t file"ame 
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This invokes QC919,9l, •hich pe~forms the Tektronix 
handshake protocol with the aevelopment module. The result­
ing file is in Tektronix Hex format, suitable for download­
ing again. 

NOTE that "protocol -t -u filename" is incorrect: this 
causes ataia,al to interpret the given filename as the dev­
ice to upload from, with odd results. 

Soma PROM programmers do not require a download protdcol; 
they simply have a file copied directly to them, as 
described in the chapter on mlali• Others (e.g., the 
DATA/IO model 21) require more elaborate tr•atment as 
described below. 

It is most convenient, if • device requires a complex down­
load protocol, to make a command file. For downloading to a 
OATA/IO model 29 attached to device "/dev/tty4", this file 
(call it "dataio"> should contain: 

-d /dev/tty4 
-s \~\C86A\rI\r 
-p prompt•03E 

In order to do•nload 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 \C\CS6A\r2000;\r1CM\r0\r 
-u /dev/tty4 
-p prompt=03E 

Naturally, other PROM programmers ano emulato~s •ill have 
different protocols; you will need to consult your manual 
for details, and uill probably have to experiment as ••11. 
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OTHER PROGR~MS 

The following pro;rams are supplied with the Object Fil• 
Utilities for specializad purposes: 

mar 
•2• 
~uima;e.c 

They are described below. 

11.1. MAR 

The mit utility is an older version of ~li;. It produces a 
so-called "archive" file which is compatible with older ver­
sions of mlic~, 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 files), and the disadva~tage of not allow­
ing the linker to access them randomly. 

The command line of llC is identical to that of mli2 Csee 
Chapter 4). 

11.2. M2A 

The ~ii utility converts MUFOM object files to a form called 
1•2Y1' which is the format used i~ Zilog's SSOOC microcom­
puters. This for•at is primarily useful for downloading 
into Zilog's EMS-8000 emulator for the Z8000 microprocessor. 

11.2.1. Co•mand Syntax And Options 

The J'i conversion utility is invoked by the following com­
mand: 

m2a ( -i I -o J ( -s seg J inputf ile outputf ile 

The command-line options are: 

-i Put instructions and data in separate address spaces. 

-o Convert an overlay file. 
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-s H is the seg~ent number (i~ hexadecimal> in which the 
stack is to reside. 

lhe input file must be absolute, i•I• the output of 
mlin~ or mlQIQ• Many features of MUFOM cannot be con­
verted to l•9Wl' these include arbitrary expressions 
involving relocatable or external symbols, and sections 
other than code, data, and BSS. 

11.3. MUIMAGE.C 

The mwim1g1., program is the C-language source for a pro­
gram. It converts a MUFOM character form object file on 
Standard Input to en absolute binary image file on its Stan­
dard Output, while producing a hexadecimal listing on Stan­
dard Error (the terminal). This program is not very useful 
by itself, but is supplied in source form so that you can 
construct a customized loader for mhatever target system you 
are using. 1wim1a1 is designed to work on the output of 
mlal~, and understands only absolute modules in character 
form. 

11.3.1. Co•••nd S~ntax 

lhe 'wim1g1 conversion program is invoked by the following 
co~mand: 

muimage CinputfileJ > outputfile 

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

A.1. THE MUFOM STANDARD 

The MUFOM format, as implemented by the Zilog cross­
software products, follows th• format specified in the IEEE 
standard 1~~~ 62~-121~, "The Microprocessor Universal Format 
for Object ~odules." The standard specifies only the '~ICi': 
iiC t2cm for object files; the biD~C~ t2cm of MUFOM files 
follows the suggested format in Appendix 6 of the standard. 

Section A.2 discusses the concepts of modules and sections, 
and the various section attributes and their meanings. Sec­
tion A.3 discusses the way MUFOM handles sy~bols, and the 
use of MUFOM variables~ Section A.4 discusses tha local 
usage of IEEE Standard 695 by the Zilog cross-soft~are, 
including i~plementation restrictions. Section A.S 
discusses local extensions to the standard that have been 
added to implement efficient library search. Section A.6 
contains an example of a MUFOM object module and an explana­
tion of its constituent commands. 

A.2. MODULES AND SECTIONS 

MUFOM object modules C~bject files> are divided into 11': 
tiaDI each of •hich is destined to be loaded into a separate 
area of memory. Each section has a Dim•' a illl' 111ti: 
QW11i' and Cif not relocatable) a la;11iRQ• Each section 
also has a 1t;liiD DWIQIC which is used to refer to it 
internally. In Zilo;'s implementation these section nu~b•rs 
correspond to the order of the sections in the section 
tabla. 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 respectiv•l~. 

It is important to note that the name of a section may be 
null Cin •hich case the section is referred to as 
"unnamed"), and that the names of sections DllG DQl bi 
WDl9MI• Thus, a file may contain severel sections named 
"coda". The advantage of this is that the linker can relo­
cate such sections separately. Therefore, on a Z8001 all 
"code" sections do not have to be in the same segment. 

Sections 
location 
multiple 
bo~ndary 

A-1 

may also have an 1li~am1a1 and QIQI Jill• The 
Clower bound) o~ a section is restricted to be a 

of its align~ent, and the section may not cross a 
•hich is a multiple of its page size. The page 
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size is used to implement addr~ss-space and segment-size 
limits. The •lignment and page size of a section are spec~­
fiea by the MUFOM "SA" (Section Alignment) co~m•nd. 

The follo•ing is a description of the various section attri­
butes and their meanings. This includes the way they affect 
the link process, ano their eventual use in a target system. 
each ~ttribute is represented by a letter <lowercase or 
uppercase>. 

A.2.1. Ace••• Attributes. 

The access attributes specify ho• sections are used 
(accessed) in the target system. They are used during the 
link process to select groups of sections that are to be 
located together. 

W <Writeabl9> 
This is th• default access attribute. 

R <Read-only) 
This attribute is used for data that is intended 
to go into ROM. 

8 (8SS> 
This attribute is used for data that is initial­
ized to zero when a program is started. (8SS 
st•nds for "Block Started by Symbol".> 

X <executable) 
This attribute is used for cod• sections. 

Z <Zero page) 
This attribute is used for sections that are 
•ccessed via a processor-dependent short address­
ing Mode, such as the ZS on-chip regist•rs. 

A (Absolute> 
Sections with this attribute have been located .,t 
an absolute •ddress. 

Th• overlap attributes specify how sections with 
name and sam• access attributes are to b• handled. 
can be unnamedi all unnamed sections are treated as 
have the same na~e. The overlap attributes are 
exclusive and • section may have only QDI of them. 
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S (Separate) 
All sections with this attribute 
separate •h•n located in the output 
th• default overlap attribute. 

C <Concatenate) 

will 
file. 

be kept 
This is 

Concatenate (combine into a single contiguous 
chunk) all sections with the sa~• name and attri­
butes. This •ttribute performs the equivalent of 
th• linker's -n com~and line option. 

E (Equal Length) 
Overlap all sections with the same name and attri­
butes; the size of the resulting section is the 
size of its components. Produce an error mess•ge 
if they rave different sizes. 

H (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 (Unique Names> 
Only one section with the same name and attributes 
is permitted. 

A.2.3. Allocetion Attributes. 

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

~ (Now> 
Selected sections with the "n" attribute will be 
merged before all sections with the "p" attribute. 
This is th• 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 mliok's -• 
command-line argument, any "postpone" sections 
selected are placed after any "now" sections 
selected by the same sub-argument. Th~s, 

-s code data 

selects first the s•ctions mith name "code" and 
attributes that include Nn", then sections with 
n•~• "coda" and attribute "p", than sections with 
na~• "data" ana attribute "n", and finally sec­
tions with n2ma "datz" and attribute "p". 
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A.3. SYMBOLS AND VARIABLES 

MUFOM modules associate nu~erical values with constructs 
called ~ICiigl911 ~hich are represented as a letter in the 
set ~-z followed by a hexadecimal nu~ber1 the iD~i!• In 
Zilog•s reP.resentation1 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 numbers.> 

Values are assigned to variables with the MUFOM n45n 
(Assign) co~mand. 

Some of the variables in a ~UFOM 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 corresponaing section. 

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

R "Relocation base" for t~e 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 locgted. 

P "Program Counter" for the section. In the load 
data of the ~odule1 the ?-variable represents the 
next location at which code will De loaded. Space 
can be reserved within a section by ~ssigning to 
the P-variable. 

Other variables in a MUFO~ module are associated with sym­
bols. The value assigned to the variable is the value of 
the corresponding asse~bly-language symbol. 

The symbol variables are: 

~ N-variab1es are associated with 12•!1 symbols 
(names). It is possible to h~v• more th~n one N­
variable in a module with the sa~• name; this 
occurs when two modules containing locPl symbols 
with the same name are linked together. 
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I I-variables are associated with 
sy~bols. These are symbols 
moaule that can be referred to 
that are linked witn it. 

~lQbll (Internal) 
defined within a 
in other ~oaules 

X X-variables are associated with l~iiCQJl refer­
ences to ;lobal sy~bols in otner ~odules. x­
variables are never assignee values. 

As implement•~ gt Zilog, the N, 1, and X variables of 
eny object module are allocated conti~uously starting 
from NO, 10, ano XO. The variable inciiees do DQ!1 how­
ever, necessarily correspond to the order of the vari­
ebles in the symbol table. !t is only guaranteea that 
there will be no gaps in tha numbering. 

A.3.3. Other V•riabl•• 

Finally, there are two other kinds of variables in MUFOM 
modules: 

G 

w 

There is at most one u-variable in a ~UFCM ~odule; 

its value is the 1Dit¥ gg~ol or starting address 
of the program. 

k-variables are Qworkino registers". we is 
as temporary storage for range-checking. 
other w-variables are used by the assembler 
hold the v~lues of fQCWICQ tl11CID•IJ' that 
symbols that are used before they are aefinad. 

used 
Tha 

to 
is1 

A.4. LOCAL USAGE 

A.4.1. Co•••nts 

There are two $Pecial local us~ges for comments. Comment 
levels C-3 are used for specific kinds of debugging and link 
m~o information. CoMment levels 100Chax>-102 are used for 
separating the object file into regions containing different 
kincis of information. 

A.4.1.1. Infor•atlon Co•••nts 

Information comments contain error messa;es,_ source code, 
and link ~ap information. They allow symbolic debuggers and 
other programs {including m~wm;1 mo~, and mlii1> to display 
~ore infor~ation than would otherwise ba present in the 
object file. 
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0 Comment level 0 is used for error ~••s~ges. 

1 Comment level 1 cont~ins comments of the followin; 
for~s: 

:FILE Innnn hnnnn Or.r.nnnnnnnnnn filename(library) 
Input file information. I, ~, and 0 precede 
the I-variable origin, N-variable ori;in, and 
creati~n date respectively. 

:SECT isecn osecn L=nnnnnnnn S=nnnn~nnn ifile,secname:atts 
Link map information on input sections. 

filename: line-number 
Compiler filename and line number from .FILE 
and .LINE assembler statements. 

2 Comment level 2 contains assembler source lines. 

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

filename: linenumber 
Assembler source file and line number. 

:PAGE 
marks a new listing page. 

A.4.1.2. Ob~ect Fil• legions 

Three special comments divide the object file into regions, 
as shown in Figure A-1. The region before the first such 
comment is the file header, containing the MS, AO, and OT 
com~ands. 

1CO A comment of level 100Chex) introduces the section 
table, containing ST, SA, ASL, and ASS commands 
and the input file and link map comments. 

101 A comment of lev•l 101Chex) introduces the symbol 
table, containing Nl1 NX, NN, ASI, ASh, ASG, wx, 
AT, LI1 Li, RI, and TY commands. 

102 A co~ment of l•v•l 1C2Chex) introducas the load 
data re;ion, conteining ASw, sa, ASP, LO, LR1 IR, 
and RE commands and comments containing error mes­
sages, assembler source, and so on. 

Splitting object files i~to these ragions ~akes the lir.ker 
and other utilit~es more efficient by marking parts of the 
file that do not neeo to De processed. 
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Section Table 

Symbol Table 

Program Section 

Module End 

Figure A-1. Cbject Module Regions 

A.4.2. Expreeeions 

The MUFOM standard permits the use of expressions of great 
generality in many places in the object files. •hat the 
linker and other utilities •ill 1;;1;l is1 in general, more 
restricted; and •h•t th• assembler, linker, and other utili­
ties mill 1mi1 is more restricted still. 

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

Hnn any hexnumber of at most nn bits. 
R R-variables. 
• w-variebles. 
x x-variables. 

As a rule, other vari~bles are not used in ex~ressions; all 
utilities expana them into eqyivalent expressions involving 
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R, w, and X variables. WOO is used purely as a temoorary 
for limit checking; other ~ variables are useo by the assem­
blers for forward references. 

Indices 

Addresses 

Numbers 

SA 

co 

AS(R,P) 

ASW 

LR 

IR 

All variable indices and section numbers 
are H16•s. 

All addresses are limited to 32 bits {H32 
RWX). 

Nu~bers up to 80 bits CH80) are permitted 
in assignments and LR commands. 

Section Alignment: H32, Page Size: H32. 

H32. 

H80 RX. 

H32 R. 

H80 RWX. 

HSO RwX. 

Relocation 8ase: H8C Rwx, Nu~ber Of Sits: 
H8. 

RE H32. 

WX ~80 RwX. 

A.4.3. Co•••nd Order 

There are some local restrictions on the orderin; of MUFOM 
commands. Observing these 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, followea by the SA, ASL 
and ASS commands in any order. The ASS command must be 
present, and the section size must be a hexnumber. 
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A.4.3.2. Variable Information 

All the information for a single va~iable is groupeo 
together, with the ~v command first. 

An NI, or N~ command is always followed immediat•ly by the 
corresponding AT command (if any) anQ ASI or ASN command. 

An NX command is always followed immediately by the 
correspondin~ AT and kX commanas, if any. 

w-variables must be assigned to before th•y are referenced. 

R-variables are assi;ned implicitly. No existing utilities 
~enerate ASR commands. 

A.5. LIBRARY EXTENSIONS 

The following commands have been added for maintaining 
libraries. A library file consists of a li2titX b!l~lt' the 
modules in the library, and a libtltX m1;. The li~CICX 
biiQlt consists of an LS command, an optional OT command, 
and an LE command. The li~t•tX m1; is at the end of· the 
file, and consists of a series of LM commands followed by an 
LE command. The library extension commands are always in 
character form. Modules contained in a library may either 
be in character form or binary form. 

LS 

LE 

LM 

map_position "," lib_name " " . 
Library Se;in: the first commana in a library. 
The hexnumber m1;_;91ili9D is the position in the 
file of the libr5ry map, which consists of LM com­
mands f ollomed by an LE command. 

The LB command may be followed by 
with the date the library was 
modified. This is followed by an 
modules contained in the library, 
map. 

" " . 
Library fna: marks the end of the 
and th• library map. 

position " , " size "," m_name ("," 
"X" (", " x_name)•) " " . 

ZiloQ Object File Utilities 
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Library Module: indicates the position in the 
library of • module, its size in bytes, its name1 
the n•~•s of the symbols <I-variables) it defines1 
and the names of the external symbols CX­
variables> it references. 

A.6. EXAM,LE: Zilog MUFOM Modul• 

Figure A•2 shows an actual character-form MUFOM module pro­
duced by a Zilog MUFO~ Cross-asse~bler. Line nu~bers hav• 
been •dded in parentneses along the right ~argin for refer­
ence purposes. 
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~5Z80Q,Q6link.o. 
0119350522102255. 
A~Q81021L. 
C00100117---- S•ction Tebla 
ST001X1A104code. 
ASLOo,oo. 
ASSCC131. 
s1c1,w,A,04d•t•. 
ASLC1131. 
ASS01,oc. 
s102,s,w,c,A,06CO~MON. 
ASL0213D. 
ASS02110. 
C00101116---- Symbol Table ----. 
NNC11Cabc_store. 
£SNC1r31. 
NN0210SbcShl. 
As111c2,2s. 
NI00103div. 
ASI00100. 
NI01109dvd_store. 
ASICl1133. 
NNQ3,Q4div1 • 
ASNC3109. 
NNC4104div2. 
ASN0411B. 
NI02109mpy_stor•• 
ASI0213D. 
ATI02100100110102. 
AS~100. 
C00102,1A---- Progr•• Sections ----. 
saoo. 
AS?co,co. 
LREBCS44402100003E1087CB13CB12C81SC814CD280CDA1BCO 
E0421C3DC20900C1EB223300223DOOC9ESB7E042223100!1C9. 
SB01. 
ASP01131. 
LROOOOOOOOOOCOOOOOOOOOOOOO. 
5802. 
AS!)0213D. 
CCFF120BSS (uninitialized d•ta> s•ction. 
"'e. 

Fi9ure A-2. ~UFCM Module 

(1) 

(2) 
(3) 

(4) 
CS> 
(6) 
(7) 

CS) 
(9) 

C1 O> 
( 11) 
<12) 
( 13) 
(14) 
<15) 
(16) 
<17> 
<18) 
(19) 
(20) 
<21) 
(22> 
(23) 
(24) 
(25) 
<26) 
(27) 
<28) 
(29) 
(30) 
(31) 
<32) 
(33> 
(34) 
(35) 
(36) 
(37) 
(38) 
(39) 
(40) 
C41> 
(42) 

Lines <1> - C3) define the module he•der. The module header 
is standard •cross all Zilog MUFOM object modules. 

MB - Module 3egin 
o oe•ines the start of a MUFCM object module. 
o Defines the target orocassor type (optional). 
o Defines the object ~odule•s name (optional). 
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OT - ~ate 
o Defines the object module's creation time and date. 

AD - Address D•scriptor 
o Defines the number of bits per Minimum Addressable 

Unit (MAU). 
o Defines the mexirn~m siz• of the target processor's 

address space in MAUs (optional>. 
o Defines the order of the address's MAUs within tre 

object code. 

Lin~ (4) - MUFOM comment commands are used in the Zilo; 
MUFOM imPl•~•ntation to delimit the different parts of the 
object module. Lin• (4) aelimits the start of the Section 
Table. Comments are prefixed by the MUFOM CO command. 

Lines (5) - C13) are the section t~ble. ~ach section within 
an object module will have a set of description commr.nds in 
this table. MUFOM commands that are used in the section 
table region of the mo~ule are 

ST - Section.Type. for a given section, defines 
o Section type attributes (optional) 
o Section name (optional> 

SA - Section Ali~nment. For a given section, defines 
o Section alignment (given in MAUs) (optional) 
o Maximu~ section size (optional) 

AS - Assignment 
o •ssigns values to section variables 

S - section siz~ 
L - location of section•s lower boundary (optional) 

Line (14> - The start of the symbol t~ble. 

Lines <15) - (30) - The symbol table contains declarations 
for all of the global, external, and local symbols within 
the object ~odule. Assign~ent of absolute values or expres­
sions to symbols, definition of symbol type, and definition 
of symbol attributes ~re kept here. The ~odule's entry 
point, if any, is also specified here. ~UFOM commands used 
in the symbol table region of the object file are 

NI - Name Internal (Global) Symbol 
o Declares an external symbol, a table entry number, 

a name length count, and gives its name. 

NX - Name External Symbol 
o Declares an external symbol1 a table entry number, 

a n!me length count, and gives its name. 

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. Cef ines for a given sy~bol 
o Type table entry 
o Lexical level (optional) 
o Size (used for common symbols) (optional) 
o Alignment <used for processors where variables must 

be aligned on specific addresses> (optional) 

AS - Assignment. 
o Assigns a value or expression to a sy~bol. 

TY - Type. Defines a tYP• table entry. 

WX - Weak External. 
o Defines a given symbol as a weak external•. 
o Provides a default value or expression to be 

assigned if the symbol is not resolved. 

Line C31> The MUFOM comment used to delimit the start of the 
program portion of the object module. 

Lines C32) - C41> The code, or load data, portion of the 
object module is kept in this region. The heading "Program 
Sections" refers to the MuFCM sections which are the logical 
divisions of the program. MUFOM commands used within this 
region to aef ine the code are 

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

specified section. 

LO - Load. 
o Contains object code. 

LR - Load Relocate. 
o Contains code ana relocation expressions. 

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

RE - Replicate. 
o Repeat the immediately follo•ing LR expression a 

specified number of times. 

AS - Assignment 
o Assigns a value or an expression to a section's ? 

(load pointer> variable. 

--------------------------* A ••ak external •ill be resolved with a global 
definition if one is present; otherwise it receives the 
default value specified in the ~X command. 
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Line (42> The end of a MUFOM object '-odul9 is delimitec by 
the ME Com:nand. 
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Appendix 8 
TEKTRO~IX HEX FOR~AT 

8.1. RECORD FORMAT 

Record Format 

field name: 
field size: 

SR 
1 

RL 
2 

CS1 
2 

****DATA**** 
0-255 

CS2 
2 

~NO 

1 

Figure 8-1. Tektronix Hex Record Format 

SR--Start Record Field (frame 0) 
The ASCII slash character (/) is used to signal the 
start of a record. 

AODR--Load Address Field <frames 1 to 4) 
The starting loc•tion in me,ory to/from which data will 
be lo•ded/s&ved. 

RL--Record Length Fiela (frames S 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 aadress and record length. 

OATA--Oata Field (fr•mes 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 Checksum Field 
(RL * 2)) + 1) 

(frames (9 +(PL* 2)) and (9 .+ 

s-1 

This checksum is the sum 
values of the digits in the 

of the 4-bit hexadecimal 
data fiela, ~odulo 236. 
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ENO--End of Recora Field (frame (9 + (RL * 2)) + 2> 
The ASCII code for a carriage return is used to signal 
the end of a record. 

1.2. END-OF-FILE RECORD FORMAT 

The end-of-file record has a record length of o, the address 
field containing the entry point address, and no data or 
second checksum. 

Example B-1: /4F000013<CR> 

1.3. AIORT RECORD FORMAT 

The do•nload operation can be aborted by the host system 
sending an abort record, consisting of two slashes followed 
by en error message and carriage return. 

Exa~ple B-2: //PROGRAM ABORTED <CR> 

8.4. NINOSHAKINQ FOR DOWNLOAD/UPLOAD 

mload and msend us• th• Tektronix handshakini protocol, by 
default, for each format. Since there is no handshaking 
used in conjunction •ith th• Intel Hex format, the -h option 
must be used to turn it off whenever the -1 option is speci­
fied. The handshaking protocol consists of three signals: 

o "O" No error o 
Abort 

"7" Bad recordi retransmit o "9" 

These signals are sent by th• target to the host when down­
loaaing and vie• versa when uploading. 

It is recommended that handshaking always be used to prevent 
erroneous ~ata transmission. 
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INTEL HEX FORMAT 

C.1. RECORD FORMAT 

Record Format 

field name: 
field size: 

SR 
1 

RL AOOR RT 
2 4 2 

****DATA**** CS 
0-255 2 

Figure C-1. Intel ~ex Record Form~t 

SR--Start Record Field (frame Q) 
The ASCII character colon C:> is used to si;n~l the 
start of a record. 

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

AODR--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--Reeord Type Field (fra~es 7 and 8) 
The ASCII hexadeci~al digits in this field specify one 
of the record types sho~n in Table C-1: 

Table C-1. Intel Hex Record Types 

Record 
Type 

00 
01 
02 
03 

Description 

D~ta Record 
end-of-File Record 
Extended Address Record 
Start Adoress R~cord Centry point) 

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

OATA--Oata Field 
Each.pair of frames in the data field represents a data 
byte, where each fra•• contains the ASCII reoresenta­
tion of a 4-bit velue. 

CS--ChecksuM Field 
This field contains the ASCII representation of the 
two•s complement of the sum of the data bytes Ceach 
pair of data field frames converted to one binary 
byte), modulo 2S6. 
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D.1. INTRODUCTION 

A~pen~ix J 
ERROR ~fSSAGES 

each utility describes errors with ;learly stated error ~es­
sages. There are three types of errors that can occur: 
process errors, input format errors, and internal 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 ~odule processin;. 

0.1.1. Proc••• Errors 

Process errors occur cue to either incorrect command U$age, 
or otherwise-correct co~mand usage on inappropriate data 
(for example, attempting to load a relocatable file>. 

Process errors can occur 

o ~hile attempting to interpret the co~mand line used 
invoke the utility. 

o During the processing of object modules. 

o.z. COMMON ERRORS 

to 

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

0.2.1. Co•••nd Line Errors 

0-1 

-<letter> argument filena~• missing 
-<letter> argument number missing 
garbage after nu~eric arg~ment: -<letter> 
unrecognized command-line argu~ent -<letter> 
-<letter> argument inconsistent with previous arguments 
extra output file~ame ignored 
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0.2.2. Other Errors 

OPEN error on file <file na~a> 
can't handle libraries 
division by zero 
no free storage left 
value out of ran~e 

An OPE~ error ~eans either that a specifieo input file does 
not exist or is protectac agE-inst reading, or that a speci­
fied output file is protected against wr~tin~. 

"No tree storage left" means that there are too many sy~­
bo ls, sections, or filas in the input. 

The "division bi zero" and "value out of ran99" errors 
represent errors in assembly-language code ~hich could not 
be detected by the assembler because they involved relocat­
able or external symbols. 

D.3. COMMAND-SPECIFIC ERRORS 

0.3.1. Mlib Errors 

The errors unique to ~lib are 

unknown option '<latter>' 
Can not read '<filename>' 
Must have exactly one of 'd,q,r,t,x• 
No archive file specified 
Only one option allowed in 'd,q,r,t,x' 
archive file '<filename>' not found 
missing argument for 'f' options 
~ultiple '<letter>' options 
3uildLM - '<filaname>' ~ot archive for~at 
SuildLM - Out of ~emory 
3uildLM - no m~tchin9 LE 
Creat~lib - Can not create '<filename>• 
Out of memory 
WritaAll - Can not cre~te •<filename>' 
WriteAll - Can not open '<fil~na~~>· 
can't handle libraries 
q_mlib - Cut of memory 
x_mlib - Can not c~eate '<filename>' 
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D.3.2. •link Errors 

The errors uniQua to mlio~ or• 

- without attribute 1n s•l•ct string <arg> 
-m not implemented in relocat~ble link 
-t ar~ument adoress missing 
-<sy~bol> =value with no symbol 
-<symbol> langtr with no symbol 
-t cannot relocat• absolute section 
-t with no sections selected 
+symbol: symbol missing 
=valu•: value missing 
E section at~ributa: 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 allowed 
output file <filename> is also an input file 
symbol <symbol> not absolute 
undefined external <symbol> 

The only utility that generates warnings, as opposed to 
errors, is mliD~· ~arnings represent ~nusual conditions 
th~t may, nevertheless, be what you intended to produce. 
The -• option to mlio~ suppresses these warning messages. 

address space overflow at <address> 
attemptin; to load into ass section at <address> 
no section information for section <number> 
no section information in input file <filenBme> 
null select: <arg> 
null unselect: <arg> 
section overlap 

<section descriptor> 
<section descriptor> 

symbol <symbol> redefined by -g argument 

The "section overlap" error, in particular, can occur when 
making files with separate add~ess spaces for instruction 
and data. The "no section information" errors occur when 
linking files ~enerated as output from ~l~l~ ~ithout t~e -• 
option. 
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D.3.4. •list Errors 

There ara no errors actually uni~ue to mlil1' but errors 
included as level-C commants by the ~•sembler are ~ncluded 
in the listing. 

D.3.S. mlo•d Errors 

Tha errors unique to JlQJg are 

section <name> is relocetable 

D.3.6. •lord•r Error• 

The errors unique to mlgcg1c are 

<symbol> multiply defined in <filename> and <filename> 
cannot open <filename> 
cycle in data: 
extern overflow 
module overflow 
out of memory 
symbol space overflow 
text speca overflow 

D.3.7. protocol Errors 

too many files 
write record error 
writ• first •o• 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> fro~ Re~ote 
unrecognized option <string> 

D.4. INPUT FILE FORMAT ERRORS 

Input Fil• Format Errors are primarily associated with the 
p•rsing and execution of ~UFOM commands Cas opposed to util­
ity program command lines) within • ~UFOM object file. 
These errors are displayed in one of two for~ats: 
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or 

input file format error: HCE at line 9 of foo.o 

input fil• format error: HCE at line 9 of foo.o 
MCE: missing command-er.d period 
byte Oxa of the MUFOH com~and: 

NNC11xxx1?04foo1. 

The second, more descriptive format is obtainable via tr• 
v4 option in mliD~· If the input file is in binary form, 
tre line number is replaced by an offset in characters from 
the b•Qinning of the file. 

It is generally impossible to get format errors unless a 
MUFCM file has bean Qarbled, or ;ener&tad incorrectly. This 
usually is caused by a bug in one of the utilities, and 
should be called to the attention of your Zilog representa­
tive. 

~-5 Zilog Object File Utilities 



ERRCR ~ESSAGES Appendix 0 ERROR MESSAGES 

Table o-1. Input Fil• Format Errors. 

ZHO: 2 hex digits reQuired 
AOR: address > 32 bits 
ARG: not enough ar~uments for function 
ASG: multiple assi~nments to G-variables C•ntry points) 
ASI: variable index of ASI does not match previous NI 
ASL: ASL eommano before or without ST 
ASS: ASS command before or without ST 
ASX: assignment to X-variable is illegal 
CMO: command expectea/undefined com~and 
EOF: unexpected ena-of-fil• in <filenam•> 
EXP: expr•ssions not permitted in download 
EXU: expression stack underflow 
IAF: invalid archive format 
IAH: invalid archive head•r 
ILF: invalid library format 
LIS: library command inside module 
~AU: can•t handle MAU length other than 8 bits 
MCE: missing command-enc period 
MCP: missing comma or period 
MCS: missing com~•nd start 
MEX: ~issing expression 
MHB: M! commana missing 
~RO: missing relocation offset 
HRP: missing •)' 
MSA: SA com~ana mith no expressions 
MST: no ST for section <number> 
N16: number > 16 bits 
N32: number > 32 bits 
N80: number > 80 bits 
~AN: not a number 
NNR: not a number or R-variable 
STL: strin~ > 127 characters long 
TYU: unexpected TY-component 
TYV: N-variabl• or T-number expected 
UAT: AT command do•• not apply to previous variP.ble 
UEX: unknown/invalid item in expression 
UFN: unknown operator/function 
ULO: invalid load item 
USA: SA command before or without ST 
UXP: unexpected refer~nce to P-variabl• 
VAR: undefined variable 
x:x: too many expressions 
XN8: MB command not at beginning of fil• 
XRP: unexpected .,. 

D.S. INTERNAL ERRORS 

Internal errors ~enerally indicate a bu; in one of the util­
ities; they r•present 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 <filename> 
<upload/domnload> read error 
write error 
core dumpe<i 

The "core dumped" error is a host oper~ting syste~ error 
which usually means that something drastic is ~ro~g 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: Cod• ~hose position within 
defined end whose address referenc•s 
values relative to the code's position. 

memory has been 
have been assigned 

absolute loader: A Qrocess ~hich can load one or more sec­
tions of absolute code only at the locations specified by 
the sections. 

checksum: A semi-random function of a file's cor.tents. If a 
file is copied and the checksum of the copy is different 
from that of the origin£l, there has been an •~ror in copy­
ing. 

code: A program or segment thereof ~hich has been encoded in 
a language useabl• by a processor. Often used loosely as a 
synonym for "load data". See Object Code, Source Coda. 

co••and: Control information for a linker or loader. It is 
to be distinguished from Load Data. 

external r•ferenc•: The usage, within ~ module, of a sy~bol 

which is defined outside that module. An i~ported global 
definition. 

file: A MUFOM object file is a structure defined by th• host 
operatin; system containing one or more MUFOM object 
modules. Files containing more than one module are con­
sidered to be libraries. 

global definition: The definition within a Nodule, of a sym­
bol which may be used outside that mooule. 

identifier: A string of characters ~hich uniQualy represents 
a defined entity s~ch as a symbol, option or command. 

lib~ary: A set of two or more object modules. 

linker: A program that combines object modules into a sin;le 
object module satisfying links between the object ~odules. 

load data: Oata (including machine instructions) to be 
loaded into a processor's memory. 

load pointer: A pointer for a section which is dynamically 
~sintained by the loader. It indicates where the next it•~ 
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 
sin;le module. 

machine code: Code that is directly understandable by a 
processor 1 s hardware. Since digital processors are binary in 
nature, machine code consists of binery numbers. Sae Object 
Code. 

module: A pro;ram or portion thereof, usually in the form of 
a separate file. See Object Mociule, Source Module. 

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

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

object •odule: A MUFOM object module is a set of sections of 
absolute or relocat~ble machine coda, to;athar with ancil­
lary commands. Sea Modul~, Source Module. 

prelink: A link session that precedes one or more 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 and 
relocation commands. Relocation commands allow address 
references within the machine code to be reevaluated if the 
machine code is repositionad in memory. Relocatable code is 
to be distinguished from absolute code. 

section: A part of a program with ~ncillary information 
(commands) which becomes a segment when loaded. 

segment: A conti~uous region in memory with arbitrary boun• 
oaries which may contain machine coda. 

source code: A pro~ram in some human-readable program~ing 
language. Source code is translated into Object Code by a 
compiler or assembler. 

source module: A Module containing Source Code. 

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

symbol resolution: The process of replacing an external 
reference with its globally defined value. 
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•2i1J a., General Terms and Conditions of Sala 
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 T 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) 
I = 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 

Z84C001 OPEC is a CMOS 8400, 10 MHz, Plastic, 
-40°C to +100°C, Plastic Standard Flow. 

Z 84COO 10 P E C XXXX 

111 :=:: 
Temperature 
Package 
Speed 

'---------- Product Number 
'----------- Zilog Prefix 
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General Terms and Conditions of Sale 
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 
Development Boards 
Emulators 
Software 

D. Tape and Reel 

100 piece minimum waived 
$250 line item minimum still applies 

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 



•atJ a., General Terms and Conditions of Sale 
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 O - 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 thatZilog may ship 
a quantity of such ROM Coded Products which is five percent (5%) 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 

Generic Data 

1. Group "A" - sample Electrical Test, per generic part type 

2. Group "B" - Assembly Construction Test, per generic part type 

3. Group ·c· -12 week results on JAN product/Die Life Test -
52 week results on non-JAN product 

4. Group "D" - 26 week results on JAN product/Package Life Test -
52 week results on non-JAN product 

5. Generic Data Pack - Includes Groups A, B, C, D data 

Customer Specific Data 

1. Group "A" - done on customer parts 

2. Group "B" - done on customer parts 

3. Group •c• -done on customer parts (per device type). 
Delivery increased eight weeks. 

4. Group ·o· -done on customer production lot, excludes 
destructive test part cost of 50 parts at customer's price. 
Delivery increased three weeks. 

Additional Requirements 

1. Particle Noise Detection (PINO) testing 
Minimum charge per line item, per part, per order. 
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 
or 5.00 per unit 

3. Lead finish other than solder dipped 

4. Special top marking requirements 
or 2.50 per unit 

~ 

$100.00 

$100.00 

$100.00 

$100.00 

$300.00 

$100.00 

$600.00 

$1200.00 

$2500.00 

$250.00 minimum 
or 25.00 per unit 

$500.00 minimum 

Contact Factory 

$250.00 minimum 

... ~ 



General Terms and Conditions of Sale 
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'1 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 

Initial customer qualification of products in place of Zilog 
qualification report. 

Customer Change Notification 

1. Notification to customer of product tooling revision 

2. Notification to customer of process change 

3. Customer approval of process tooling revision 

4. Customer approval of process change 

Special customer top mark & special customer logo 
(case by case basis for some requests) 

Special customer burn-in in place of Zilog standard 

Special customer final test 

Final test data recording 

Test data recording before and after burn-in 

Special shipping containers 

Special shipping container marking in place of Zllog standard 

Special safety stock in place of Zilog standard 

Special shipping routine to point-of-title transfer in place of Zilog standard 

Date code requirement in place of Zilog standard 

Certificate of Origin with shipment 

Certificate of Conformance 

Customer pays for 
qualification sample 

0.1 o per unit 

0.1 o per unit 

0.30 per unit 

0.20 per unit 

0.1 o per unit 

0.50 per unit 

0.50 per unit 

1.00 per unit 

2.00 per unit 

Cost plus 15% 

0.05 per unit 

0.20 per unit 

0.10 per unit 

0.05 per unit 

20.00 per shipper 

5.00 per shipper 
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General Terms and Conditions of Sale 

Condition 

Special Services and Prices 

~ 

Tape and Reel (where available) 
44-lead PLCC 500 units per reel minimum 
68-lead PLCC 250 units per reel minimum 

Special tube stoppers - rubber plugs 

Special 100% full functional final test at hot 
temperature before bum-in 

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

Special back mark instruction 

Special shipping box - parts to be shipped in a box lined 
with conductive material or static shielding bags 

"Dry Pack" of PLCCs in place of normal 

Special tube orientation indicator mark 

Parts requiring retest 

Programming Z8/0TP 

Failure Analysis 

Single date code per shipment/line item 

0.1 O per unit 
0.20 per unit 

0.05 per unit 

0.05 per unit 

0.1 O per unit 

0.10 per unit 

0.05 per unit 

0.30 per unit 

0.05 per unit 

10.00 per military unit, 
0.30 per commercial unit 

500.00 minimum per order 

200.00-600.00 for military, 
depending on test requirements 

100.00-400.00 for commercial, 
depending on test requirements 

500.00 minimum or 5.00 per unit 



'P2iUd:- General Terms and Conditions of Sale 
Shipping Requirements for Plastic Packaging 

Trays: 

A 100 VQFP: 90/tray 450/bag 
48 VQFP: 60/tray 600/bag 
64 VQFP: 160/tray 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: 66/tray 

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

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

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

v 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 Dll v 44 PLCC: 500/reel 
68 PLCC: 250/reel 
84 PLCC: 250/reel 
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ZILOG DOMESTIC SALES OFFICES 
AND TECHNICAL CENTERS 

CALIFORNIA 
Agoura .......................................................... 818-707-2160 
Campbell ........................................................ 408-370-8120 
Irvine .............................................................. 714-453-9701 
San Diego ...................................................... 619-658-0391 

COLORADO 
Boulder ........................................................... 303-494-2905 

FLORIDA 

INTERNATIONAL SALES OFFICES 

CANADA 
Toronto ........................................................... 905-850-2377 

CHINA 
Shenzhen ................................................... 86-755-2220869 

86-755-2220873 
Shanghai ..................................................... 86-21-415-0691 

86-21-415-8158 
Rm. 5204 

Clearwater ...................................................... 813-725-8400 GERMANY 
Munich ........................................................... 49-8967-2045 

GEORGIA SOmmerda .................................................... 49-3634-23906 
Duluth ............................................................. 404-931-4022 

JAPAN 
ILLINOIS Tokyo ........................................................... 81-3-5272-0230 
Schaumburg ................................................... 708-517-8080 

HONGKONG 
MINNESOTA Kowloon ...................................................... 85-2-2723-8979 
Minneapolis .................................................... 612-944-0737 

KOREA 
NEW HAMPSHIRE Seoul ............................................................. 82-2-577-3272 
Nashua ........................................................... 603-888-8590 

SINGAPORE 
OHIO Singapore .......................................................... 65-2357155 
Independence ................................................ 216-447-1480 

TAIWAN 
OREGON Taipei .......................................................... 886-2-741-3125 
Portland .......................................................... 503-27 4-6250 

UNITED KINGDOM 
PENNSYLVANIA Maidenhead .................................................. 44-628-392-00 
Horsham ......................................................... 215-784-0805 

TEXAS 
Austin ............................................................. 512-343-8976 
Dallas ............................................................. 214-987-9987 

© 1995 by Zilog, Inc. All rights reserved. No part of this document Zilog's products are not authorized for use as critical components in 
may be copied or reproduced in any form or by any means without life support devices or systems unless a specific written agreement 
the prior written consent of Zilog, Inc. The information in this pertaining to such intended use is executed between the customer 
document is subjectto change without notice. Devices sold by Zilog, and Ziiog prior to use. Life support devices or systems are those 
Inc. are covered by warranty and patent indemnification provisions which are intended for surgical implantation into the body, or which 
appearing in Zilog, Inc. Terms and Conditions of Sale only. Zilog, sustains life whose failure to perform, when properly used in accor­
lnc. makes no warranty, express, statutory, implied or by descrip- dance with instructions for use provided in the labeling, can be 
lion, regarding the information set forth herein or regarding the reasonably expected to result in significant injury to the user. 
freedom of the described devices from intellectual property infringe-
ment. Zilog, Inc. makes no warranty of merchantability or fitness for Zilog, Inc. 21 O East Hacienda Ave. 
any purpose. Zilog, Inc. shall not be responsible for any errors that Campbell, CA 95008-6600 
may appear in this document. Zilog, Inc. makes no commitment to Telephone (408) 370-8000 
update or keep current the information contained in this document. Telex 91()..338-7621 

FAX 408 370·8058 
Internet: http://www.zilog.com/zilog 
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SALES REPRESENTATIVES AND DISTRIBUTORS 

U.S., CANADIAN & PUERTO RICAN 
REPRESENTATIVES 

ALABAMA 
Huntsville 
Alabama Bits, Inc .................................... (205) 534-4020 

ARIZONA 
Scottsdale 
Thom Luke Sales, Inc .............................. (602) 451-5400 

CALIFORNIA 
Irvine 
Infinity Sales ............................................ (714) 833-0300 
Santa Clara 
Phase II Technical Sales ......................... {408) 980-0414 
San Diego 
Addem .................................................... (619) 729-9216 

COLORADO 
Englewood 
Thorson Rocky Mountain ........................ (303) 773-6300 

CONNECTICUT 
Wallingford 
Advanced Technical Sales ..................... (508) 664-0888 

FLORIDA 
Altamonte Springs 
Semtronic Associates, Inc ...................... (407) 831-8233 
Cleerweter 
Semtronic Associates, Inc ...................... (813) 461-4675 
Fort Lauderdale 
Semtronic Associates, Inc ...................... (305) 731-2484 

GEORGIA 
Norcross 
BITS ........................................................ (404) 564-5599 

ILLINOIS 
Hoffman Estates 
Victory Sales, Inc .................................... (708) 490-0300 

IOWA 
Cedar Rapids 
Advanced Technical Sales ..................... (319) 393-8280 
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KANSAS 
Olathe 
Advanced Technical Sales ..................... (913) 782-8702 

MARYLAND 
Pasadena 
Electronic Engineering & Sales ............... ( 410) 255-9686 

MASSACHUSETTS 
North Reeding 
Advanced Technical Sales ..................... (508) 664-0888 

MICHIGAN 
Novi 
Rathsburg Associates, Inc ...................... (810) 615-4000 

MINNESOTA 
Mlnneepolls 
Professional Sales for Industry ................ (612) 944-8545 

MISSOURI 
Bridgeton 
Advanced Technical Sales ..................... (314) 291-5003 

NORTH CAROLINA 
Huntsville 
BITS ........................................................ (205) 881-2900 
Raleigh 
BITS ........................................................ (919) 676-1880 

NEW JERSEY 
Cherry Hiii 
Tritek ....................................................... (609) 667-0200 

NEW MEXICO 
Albuquerque 
Quatra & Associates ............................... (505) 296-6781 

NEW YORK 
Fairport 
L-Mar Associates, Inc ............................. {716) 425-9100 

OHIO 
Independence 
Rathsburg Associates, Inc ...................... (216) 447-8825 



SALES REPRESENTATIVES AND DISTRIBUTORS 

OKLAHOMA 
Tulsa 
Nova Marketing, Inc ................................ (918) 660-5105 

OREGON 
Portland 
Phase II Technical Sales ......................... (503) 643-6455 

TEXAS 
Austin 
Nova Marketing, Inc ................................ (512) 343-2321 
Dallas 
Nova Marketing, Inc ................................ (214) 265-4630 
Houston 
Nova Marketing, Inc ................................ (713) 240-6082 

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

WASHINGTON 
Kirkland 
Phase II Technical Sales ......................... (206) 821-8313 

WISCONSIN 
Broolcffeld 
Victory Sales, Inc .................................... (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 
RloP/edms 
Semtronic Associates, Inc ...................... (809) 766-0700 
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SALES REPRESENTATIVES AND DISTRIBUTORS 

U.S. AND CANADIAN DISTRIBUTORS 

NATIONWIDE 
Newark Electronics ................................ 1-800-367-3573 
Zeus Electronics .................................... 1-800-524-4735 

ALABAMA 
Birmingham 
Newark Electronics ................................. (205) 979-7003 
Huntsville 
Anthem Electronics ................................. {205} 890-0302 
Arrow Electronic~ .................................... 205 837-6955 
Newark Electronics ................................. 205 837-9091 
Mobile 
Newark Electronics ................................. (205) 471-6500 

ARKANSAS 
Little Rock 
Newark Electronics ................................. (501) 225-8130 

ARIZONA 
Phoenix 
Anthem Electronics ................................. {602} 966-6600 
Arrow Electronic~ .................................... 602 431-0030 
Newark Electronics . . . . .. . . . . . . . . . . . .. . . . .. . . . . . . ... 602 864-9905 
Tempe 
Anthem Electronics ................................. (602) 966-6600 
Arrow Electronic~ .................................... (602) 431-0030 
Newark Electronics ................................. (602) 966-6340 

CALIFORNIA 
Arcadia 
Newark Electronics ................................. (818) 445-1420 
Calabasas 
Arrow Electronics .................................... (818) 880-9686 
Chatsworth 
Anthem Electronics ................................. (818) 775-1333 
Chula Vista 
Newark Electronics ................................. (619) 691-0141 
Fremont 
Arrow Electronics .................................... (510) 490-9477 
Garden Grove 
Newark Electronics ................................. (714) 893-4909 
Hayward 
Arrow Electronics .................................... (510) 487-8416 
lrvlne 
Anthem Electronics ................................. {714} 768-4444 
Arrow Electronics .................................... 714 587-0404 
Zeus Electronics ..................................... 714 581-4622 
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Palo Alto 
Newark Electronics ................................. (415) 812-6300 
Riverside 
Newark Electronics ................................. (909) 784-1101 
Sacramento 
Anthem Electron!cs ................................. (916) 624-9744 
Newark Electronics ................................. (916) 565-1760 
San Diego 
Anthem Electronics ................................. {619} 453-9005 
Arrow Electronic~ .................................... 619 565-4800 
Newark Electronics ................................. 619 453-8211 
San Jose 
Anthem Electronics ................................. {408} 453-1200 
Arrow Electronics .................................... 408 441-9700 
Zeus Electronics ..................................... 408 629-4789 
Santa Clara 
Newark Electronics ................................. (408) 988-7300 
Santa Fe Springs 
Newark Electronics ................................. (310) 929-9722 
Ventura 
Newark Electronics ................................. (805) 644-2265 
West Hills 
Newark Electronics ................................. (818) 888-3718 

COLORADO 
Denver 
Newark Electronics ................................. (303) 373-4540 
Englewood 
Anthem Electronics ................................. (303) 790-4500 
Arrow Electronics .................................... (303) 799-0258 

CONNECTICUT 
Bloomfield 
Newark Electronics ................................. (203) 243-1731 
Norwalk 
Zeus Electronics ..................................... (203) 852-5411 
Wallingford 
Arrow Electronics .................................... (203) 265-7741 
Waterbury 
Anthem Electronics ................................. (203) ?75-1575 



SALES REPRESENTATIVES AND DISTRIBUTORS 

FLORIDA 
Altamonte Springs 
Anthem Electronics ................................. (407) 831-0007 
Clearwater 
Anthem Electronics ................................. (813) 538-4157 

(800) 359-3522 
Fort Lauderdale 
Anthem Electronics ................................. (305) 484-0990 
Deerfield Beach 
Arrow Electronics .................................... (305) 429-8200 
Jacksonville 
Newark Electronics ................................. (904) 399-5041 
Orlando 
Newark Electronics ................................. (407) 896-8350 
Plantation 
Newark Electronics ................................. (305) 424-4400 
Tampa 
Newark Electronics ................................. (813) 287-1578 
Lake Mary 
Arrow Electronics .................................... (407) 333-9300 
Zeus Electronics ..................................... (407) 333-3055 

GEORGIA 
Duluth 
Anthem Electronics ................................. ~404~ 931-3900 

Arrow Electronics .................................... ~~~~ ~~~~~5 
Norcross 
Newark Electronics ................................. (404) 448-1300 

IDAHO 
Boise 
Newark Electronics ................................. (208) 342-4311 

ILLINOIS 
Addison 
Newark Electronics ................................. (708) 495-7740 
Arlington Heights 
Newark Electronics ................................. (708) 956-9270 
Itasca 
Arrow Electronics .................................... (708) 250-0500 
Zeus Electronics ..................................... (708) 595-9730 
Rockford 
Newark Electronics ................................. (815) 229-0225 
Schaumberg 
Anthem Electron)cs ................................. (708) 884-0200 
Newark Electronics ................................. (708) 310-8980 
Springfield 
Newark Electronics ................................. (217) 787-9972 
Willowbrook 
Newark Electronics ................................. (708) 789-4780 

(708) 654-8250 

INDIANA 
Ft. Wayne 
Newark Electronics ................................. (219) 484-0766 
lndianopo/ls 
Arrow Electronic!J .................................... ~317~ 299-2071 
Newark Electronics .. .. .. .. . .. .... .. .. ... .. .. .. . .... 317 259-0085 

317 884-0047 
IOWA 

Bettendorf 
Newark Electronics ................................. (319) 359-3711 
Cedar Rapids 
Arrow Electronics .................................... (319) 395-7230 
Newark Electronics ................................. (319) 393-3800 
West Des Moines 
Newark Electronics ................................. (515) 222-0700 

KANSAS 
Lenexa 
Anthem Electronics ................................. (913) 599-1528 
Arrow Electronics .................................... (913) 541-9542 
Overland Park 
Newark Electronics ................................. (913) 677-0727 

KENTUCKY 
Louisville 
Newark Electronics ................................. (502) 423-0280 

LOUISIANA 
Metarle 
Newark Electronics ................................. (504) 838-9771 

MARYLAND 
Columbia 
Anthem Electronics ................................. (410) 995-6640 
Arrow Electronics .................................... (410) 596-7800 
Hanover 
Newark Electronics ................................. (410) 712-6922 

MASSACHUSETTS 
North Reading 
Advanced Technical Sales ..................... (508) 664-0888 
Marlborough 
Newark Electronics ................................. (508) 229-2200 
Methuen 
Newark Electronics ................................. (508) 683-0913 
Wiimington 
Anthem Electronics ................................. ~508~ 657-5170 
Arrow Electronics .. .. .... .. .. .... .. .. .. . .. . .. .. .. .. .. 508 658-0900 
Zeus Electronics ..................................... 508 658-4776 
Woburn 
Newark Electronics ................................. (617) 935-8350 
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SALES REPRESENTATIVES AND DISTRIBUTORS 

U.S. AND CANADIAN DISTRIBUTORS 
MICHIGAN 

Grand Rapids 
Newark Electronics ................................. (616) 954-6700 
Livonia 
Anthem Electronics ................................. p13~ 347-4090 

Arrow Electronics .................................... ~~~~~ ~g~:~~~g 
Oak Park 
Newark Electronics ................................. (810) 967-0600 

(810) 968-2950 
Plymouth 
Arrow Electronics .................................... (313) 462-2290 
Saginaw 
Newark Electronics ................................. (517) 799-0480 

MINNESOTA 
Eden Prairie 
Anthem Electronics ................................. (612) 946-4826 
Arrow Electronics .................................... (612) 941-5280 
Minneapolis 
Newark Electronics ................................. (612) 331-6350 
St. Paul 
Newark Electronics ................................. (612) 631-2683 

MISSISSIPPI 
Ridgeland 
Newark Electronics ................................. (601) 956-3834 

MISSOURI 
Maryland Heights 
Newark Electronics ................................. (314) 298-2505 
St. Louis 
Arrow Electronics .................................... (314) 567-6888 
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MONTANA 
Helena 
Newark Electronics ................................. (406) 443-6192 

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

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

NEW HAMPSHIRE 
Nashua 
Newark Electronics ................................. (603) 888-5790 

NEW JERSEY 
East Brunswick 
Newark Electronics ................................. (908) 937-6600 
Mar/ton 
Arrow Electronics .................................... (609) 596-8000 
Plnebrook 
Anthem Electronics ................................. (201) 227-7960 
Arrow Electronics .................................... (201) 227-7880 
Union 
Newark Electronics ................................. (908) 851-2290 



SALES REPRESENTATIVES AND DISTRIBUTORS 

NEW MEXICO 
Albuquerque 
Newark Electronics ................................. (505) 828-1878 

NEW YORK 
Bohemia 
Newark Electronics ................................. (516) 567-4200 
Brookhallflll 
Arrow Electronics .................................... (516) 924-9400 
Cheektowaga 
Newark Electronics ................................. (716) 862-9700 
Commack 
Anthem Electronics ................................. (516) 864-6600 
Hauppauge 
Arrow Electronics .................................... (516) 231-1000 
Latham 
Newark Electronics ................................. (518) 783-0983 
Liverpool 
Newark Electronics ................................. (315) 457-4873 
Long Island 
Anthem Electronics ................................. (516) 864-6600 
Me/ville 
Arrow Electronics .................................... (516) 391-1300 
Rochester 
Arrow Electronics .................................... (716) 427-0300 
Pittsford 
Newark Electronics ................................. (716) 381-4244 
Port Chester 
Zeus Electronics ..................................... (914) 937-7400 
WapplnllflTS Falls 
Newark Electronics ................................. (914) 298-2810 

NORTH CAROLINA 
Charlotte 
Newark Electronics ................................. (704) 535-5650 
GtNnsboro 
Newark Electronics ................................. (910) 294-2142 
Raleigh 
Anthem Electronics ................................. !9191782-3550 

Arrow Electronic!3 .................................... ~~ ~~~~~ 
Newark Electronics ................................. 919 781-7677 

OHIO 
Centerville 
Arrow Electronics .................................... (513) 435-5563 
Cincinnati 
Newark Electronics ................................. (513) 772-8181 
Cleveland 
Newark Electronics ................................. (216) 391-9330 
Columbus 
Newark Electronics ................................. (614) 326-0352 
Dayton 
Newark Electronics ................................. (513) 294-8980 
Solon 
Arrow Electronics .................................... (216) 248-3990 
Toledo 
Newark Electronics ................................. (419) 866-0404 
Youngstown 
Newark Electronics ................................. (216) 793-6134 

OKLAHOMA 
Oklahoma City 
Newark Electronics ................................. (405) 843-3301 
Tulsa 
Arrow Electronic!3 .................................... (918) 252-7537 
Newark Electronics ................................. (918) 252-5070 

OREGON 
Beaverton 
Al.J.AAC/Arrow Electronics ....................... (503) 629-8090 
Anthem Electronics ................................. (503) 643-1114 
Portland 
Newark Electronics ................................. (503) 297-1984 

PENNSYLVANIA 
Allentown 
Newark Electronics ................................. (610) 434-7171 
Fort Wahington 
Newark Electronics ................................. (215) 654-1434 
Horsham 
Anthem Electronics ................................. (215) 443-5150 
Pittsburgh 
Arrow Electronic!3 .................................... ( 412) 856-9490 
Newark Electronics ................................. (412) 788-4790 
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SALES REPRESENTATIVES AND DISTRIBUTORS 

U.S. AND CANADIAN DISTRIBUTORS 

SOUTH CAROLINA 
Greenville 
Newark Electronics ................................. (803) 288-9610 

TENNESSEE 
Brentwood 
Newark Electronics ................................. (615) 371-1341 
Knoxville 
Newark Electronics ................................. (615) 588-6493 
Memphis 
Arrow Electronic!l ···································· (901) 367-0540 
Newark Electronics ................................. (901) 396-7970 

TEXAS 
Austin 
Anthem Electronics ................................. {512~ 388-0049 
Arrow Electronics .................................... 512 835-4180 
Newark Electronics ......... ........................ 512 338-0287 
carrollton 
Arrow Electronics .................................... (214) 380-9049 
Zeus Electronics ..................................... (214) 380-4330 
Corpus Christi 
Newark Electronics ................................. (512) 857-5621 
Dallas 
Newark Electronics ................................. (214) 458-2528 
El Paso 
Newark Electronics ................................. (915) 772-6367 
Houston 
Arrow Electronic!l ···································· (713) 647-6868 
Newark Electronics ................................. (713) 894-9334 
Richardson 
Anthem Electronics ................................. (214} 238-7100 
San Antonio 
Newark Electronics ................................. (210) 734-7960 

UTAH 
Salt Lake City 
Anthem Electronics ................................. ~801 ~ 973-8555 
Arrow Electronic!l ···································· 801 973-6913 
Newark Electronics ................................. 801 261-5660 

VIRGINIA 
Herndon 
Newark Electronics ................................. (703) 707-9010 
Richmond 
Newark Electronics ................................. (804) 282-5671 
Roanoke 
Newark Electronics ................................. (703) 772-6821 
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WASHINGTON 
Bellevue 
ALMAC/Arrow Electronics ....................... (206) 643-9992 
Newark Electronics ................................. (206) 641-9800 
Bothell 
Anthem Electronics ................................. (206) 483-1700 
Spokane 
ALMAC/Arrow Electronics ....................... (509) 924-9500 
Newark Electronics ................................. (509) 327-1935 

WEST VIRGINIA 
Charleston 
Newark Electronics ................................. (304) 345-3086 

WISCONSIN 
Brookfield 
Arrow Electronics .................................... (414) 792-0150 
Green Bay 
Newark Electronics ................................. ( 414) 494-1400 
Madison 
Newark Electronics ................................. (608) 221-4738 
Mllwaulcae 
Newark Electronics ................................. (414) 453-9100 

CANADA 
Alberta 
Future Electron!cs ................................... (403) 250-5550 
Future Electronics ................................... ( 403) 438-2858 
British Columbia 
Arrow Electroni~s .................................... (604) 421-2333 
Future Electronics ................................... (604) 294-1166 
Manitoba 
Future Electronics ................................... (204) 944-1446 
Montreal 
Arrow Electronics .................................... (514l 421-7411 
Future Electronics ................................... (514 694-7710 
Ontario 
Arrow Electronics .................................... 613 226-6903 
Arrow Electronics .................................... 905 670-7769 
Future Electronics ................................... 905 612-9200 
Future Electronics ................................... 613 820-8313 
Newark Electronics .. . . .. . .. . . .. . .. . . . .. . . .. . . . .. . . . 519 685-4280 
Newark Electronics .. . . . . . .. . . .. . .. . . . .. . . .. . . . .. . .. 905 670-2888 
Toronto 
Arrow Electronics .................................... (416) 670-2010 
Quebec 
Arrow Electronics .................................... {418~ 871-7500 
Future Electroniqs ................................... 418 877-6666 
Newark Electronics . .. . . .. .. . ... . .. . . . . . . . . . .. . . . .. . 514 738-4488 



SALES REPRESENTATIVES AND DISTRIBUTORS 

CENTRAL AND SOUTH AMERICA 

MEXICO 
Semiconductores 
Profesionales ............................................. 525-524-6123 

ARGENTINA 
Buenos Aires 
YEL SRL ............................................. 011-541-440-1532 

ASIA-PACIFIC 

AUSTRALIA 
R&D Electronics ....................................... 61-3-558-0444 
GEC Electronics Division ........................ 61-2-638-1888 

CHINA 
Beijing 
China Electronics Appliance Corp ....... 86-755-335-4214 
TLG Electronics, Ltd ................................ 85-2-388-7613 

HONGKONG 
Electrocon Products, Ltd ......................... 85-2-481-6022 
Components Agent, Ltd ........................... 85-2-487-8826 
Maxisum, Ltd ............................................ 85-2-410-2780 
MEMEC, Ltd ............................................. 85-2-410-2777 

INDIA 
Bangalore 
Maxvale .................................................. 91-80-556-6761 
Zenith Technologies Pvt. Ltd ................. 91-80-558-6782 
Bombay 
Zenith Technologies Pvt. Ltd ................. 91-22-494-7457 
Maxvale .................................................. 91-22-830-0959 
New Delhi 
Maxvale (S) Pte. Ltd ............................... 91-11-622-5122 

BRAZIL 
Sao Paulo 
Nishicom ......................................... 011-55-11-535-1755 
Graftec ....................................................... 011-572-2727 
DSD Microtechnology Distributors ............ 305-563-8665 

KOREA 
ENC-Korea ................................................. 822-523-2220 
MEMEC, Ltd .............................................. 822-518-8181 

MALAYSIA 
Kuala Lumper ........... ,. ............................... 60-3-703-8498 
Penang L.T. Electronics Ltd ..................... 60-4-656-2895 

NEW ZEALAND 
GEC Electronics Division ......................... 64-9-526-0107 

· PHILIPPINES 
Alexan Commercial .................................. 63-2-241-9493 
Cinergi Tech & Devices (Phils), Inc ......... 63-2-817-9519 

SINGAPORE 
Cinergi Technology & Devices Pte. Ltd ...... 65-778-9331 
Eltee Electronics Ltd ................................... 65-283-0888 
MEMEC, Ltd ................................................ 65-222-4962 

TAIWAN (ROC) 
Acer Sertek, Inc ..................................... 886-2-501-0055 
Asec lnt'I. Corporation ........................... 886-2-786-6677 
MEMEC, Ltd ........................................... 886-2-760-2028 
Promate Electronics Co. Ltd .................. 886-2-659-0303 

INDONESIA THAILAND 
Jakarta Eltee Electronics Ltd ................................ 66-2-933-7565 
Cinergi Asiamaju ..................................... 62-21-7982762 

JAPAN 
Tokyo 
Teksel Co., Ltd ....................................... 81-3-5467-9000 
lnternix Incorporated .............................. 81-3-3369-1105 
Kanematsu Elec. Components Corp ...... 81-3-3779-7811 
Osaka 
Teksel Co., Ltd .......................................... 81-6368-9000 
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SALES REPRESENTATIVES AND DISTRIBUTORS 

EUROPE 

AUSTRIA 
Vienna 
EBV Elektronik GMBH .......................... 43-222-8941-774 
Avnet/Electronic 2000 ........................... 0043-1-9112847 

BELGIUM 
Antwerp 
D & D Electronics PVBA ............................ 32-3-8277934 
Zaventem 
EBV Elektronik ............................................. 322-7209936 

DENMARK 
Brondby 
Ditz Schweitzer AS ...................................... 4542-453044 
Lynge 
Rep Delco .................................................. 45-35-821200 

ENGLAND 
Berkshire 
Future Electronics ................................... 44-753-521193 
Gothic Crellon ......................................... 44-734-787848 
Macro Marketing ..................................... 44-628-604383 
Kent 
Arrow Electronics ...................................... 44-732-74039 
Lancashire 
Complementary Technologies Ltd .......... 44-942-274731 

FINLAND 
Espoo 
Yleiselektroniikka ...................................... 358-0-452-621 

FRANCE 
Cedex 
A2M ........................................................ 331-395-49-113 
CCI Electronique ....................................... 331-46744700 
Champs sur Mame 
EBV Elektronik ......................................... 331-646-88600 
Massy 
Reptronic SA ............................................. 331-60139300 

Z-10 

GERMANY 
Berlin 
EBV Elektronik GMBH ................................. 030-3421041 
Avnet/Electronic 2000 ................................. 030-2110761 
Burgwedel 
EBV Elektronik GMBH ................................. 05139-80870 
Camberg 
Thesys A/E ................................................. 49-6434-5041 
Castrop 
Future GMBH .............................................. 02305-42051 
Dortmund 
Future GMBH .............................................. 02305-42051 
Duesseldorf 
Avnet/Electronic 2000 ............................... 0211-9200385 
Thesys/AE ................................................... 0211-536020 
Erfurt 
Thesys ....................................................... 0361-4278100 
Erkrath 
Avnet/Electronic 2000 ............................... 211-92003-85 
Frankfurt 
EBV Elektronik GMBH ................................... 069-785037 
Avnet/Electronic 2000 ................................. 069-9738041 
Future GMBH .............................................. 06121-54020 
Thesys/AE ..................................................... 06434-5041 
Gerllngen 
Avnet/Electronic 2000 ................................. 7156-356190 
Hamburg 
Avnet/Electronic 2000 ............................... 040-64557021 
Leonberg 
EBV Elektronik GMBH ................................. 07152-30090 
Muenchen 
Avnet/Electronic 2000 ................................. 089-4511004 
EBV Elektronik GMBH ................................... 089-456100 
Future GMBH ................................................ 089-957270 
Thesys A/E .................................................. 89-99355866 
Nuemberg 
Avnet/Electronic 2000 ............................... 0911-9951610 
Neuss 
EBV Elektronik GMBH ................................. 02131-96770 
Qulckbom 
Future GMBH ................................................ 4106-71022 
Rauxel 
Future GMBH .............................................. 02305-42051 
Stuttgart 
Avnet/Electronic 2000 ............................... 07156-356190 
Future GMBH .............................................. 0711-830380 
Thesys/AE ................................................. 0711-9889100 
Weinbach 
EBV Elektronik GMBH ................................... 036-426486 



SALES REPRESENTATIVES AND DISTRIBUTORS 

ISRAEL 
RDT ........................................................... 972-35483137 

ITALY 
Milano 
Avnet EMG S.R.L. ............................... 0039-295-343600 
EBV Elektronik ..................................... 0039-2-66017111 
Silver Star ..................................................... 02-66-125-1 
Firenze 
EBV Elektronik ....................................... 0039-55-350792 
Roma 
EBV Elektronik ....................................... 0039-6-2253367 
Modena 
EBV Elektronik ....................................... 0039-59-344752 
Napoli 
EBV Elektronik ..................................... 0039-81-2395540 
Torino 
EBV Elektronik ..................................... 0039-11-2161531 

NETHERLANDS 
EBV Elektronik ........................................... 313-465-2353 

NORWAY 
Bexab Norge ............................................... 47-63833800 

POLAND 
Warsaw 
Gamma Ltd ............................................. 004822-330853 

PORTUGAL 
Amadora 
Amitron-Arrow ....................................... 0035-1-4714806 

RUSSIA 
Woronesh 
Thesys/lntechna ........................................... 0732553697 
Vyborg 
Gamma Ltd ................................................. 81278-31509 
St. Petersburg 
Gamma Ltd ................................................. 812-5311402 

SPAIN 
Barcelona 
Amitron-Arrow S.A. ................................ 0034-3-4907 494 
Madrid 
Amitron-Arrow S.A. ................................ 0034-1-3043040 

SWEDEN 
Bexab Sweden AB ................................... 46-8-63088-00 
Rep Delco Sweden AB ............................ 46-8-63086-00 

SWITZERLAND 
Dietikon 
EBV Elektronik GMBH ........................... 0041-1-7401090 
Lausanne 
EBV ElektronikAG ............................... 0041-21-3112804 
Regensdorf 
Eurodis AG ............................................. 0041-1-8433111 

UKRAINE 
Kiev 
Thesys/Mikropribor ..................................... 44-434-9533 
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LITERATURE GUIDE 
ze• MICROCONTROLLERS • CONSUMER FAMILY OF PRODUCTS 
Databooks By Market Niche 

ZS- Microcontrollers Databook 
Product Spsclfications 

Z86B07 CMOS Z8 8-Bit MCU for Battery Charging and Monitoring 
Z86C05/C07 CMOS Z8 8-Bit Microcontroller 
ZB6E07 CMOS ZB B-Bit OTP Microcontroller 
ZB6C11 CMOS ZB Microcontroller 
ZB6C12 CMOS ZB In-Circuit Microcontroller Emulator 
Z86C21 BK ROM Z8 CMOS Microcontroller 
ZB6E21 CMOS Z8 BK OTP Microcontroller 
ZB6C61/62/96 CMOS ZB Microcontrollers 
ZB6E61/6316K/32K EPROM CMOS ZB Microcontrollers 
ZB6C63/64 32K ROM Z8 CMOS Microcontrollers 
ZB6C91 CMOS ZB ROMless Microcontroller 
ZB6C93 CMOS Z8 Multiply/Divide Microcontroller 
ZB61171717 Z8 B-Bit CMOS OTP /ROM M icrocontrol lers 

Appl/cation Notes 
On-Chip Oscillator Design 
Designing a Low-Cost Thermal Printer 

Support Product Specifications 
Z0860000ZCO Evaluation Board 
ZB6C1200ZEM Emulator 
ZB6E0700ZDP Adaptor Kit 
ZB6E2100ZDF Adaptor Kit 
ZB6E2100ZDP Adaptor Kit 
ZB6E2100ZDV Adaptor Kit 
Z86E2101ZDP Adaptor Kit 
ZB6E2101ZDV Adaptor Kit 
ZB6C6100TSC Emulator 
ZB6C6200ZEM Emulator 
ZB6C9300ZEM Emulator 
ZB 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 

Part No Unit Cost 

DC-8305-03 $5.00 
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•2H Id:> LITERATURE GUIDE 
ZS9 MICROCONTROLLERS - CONSUMER FAMILY OF PRODUCTS 
Databooks By Market Niche 

Infrared Remote OR) Controllers Databook 
P10ductSp1clflt:aUons 

Z86L03/L06 Low Voltage CMOS Consumer Controller Processor 
Z86L29 6K Infrared (IR) Remote (ZIRCj Controller 
Z86L70/L71/L72/L75/L76 Zilog IR (ZIRC") CCP"' Controller Family 
Z86L73/74/77 24/32K ROM Infrared Remote Controller (ZIRCj 
Z86E72/E73/E74/77 Zilog IR (ZIRCj CCP"' Controller Family 
Z86C72/76 Zilog Infrared Remote Controller Family (ZIRC'") 
Z86L7816K, 20-Pin Zilog Infrared Remote Controller (ZIRC'") 

AppllcaUon Nots 
Beyond the 3 Volt Limit 
X-10 Compatible Infrared Remote Control 

Support Product Spsclllcatlons 
Z86C50000ZEM Emulator 
Z86L7100ZDB Emulator Board 
Z86L7100ZEM ICEBOX'" In-Circuit Emulator Board 

Additional Information 

L-2 

Zilog's Superintegration'" Products Guide 
Literature Ordering Guide 
Zilog's Sales Offices, Representatives and Distributors 

Part No Unit Cost 

DC-8301-()4 $5.00 



LITERATURE. GUIDE 
za• MICROCONTROLLERS - CONSUMER FAMILY OF PRODUCTS 

Databooks By Market Niche 

Discrete ZS- Microcontrollers 
Product Specifications 

Z86C03/C06 CMOS ZS® S-Bit Consumer Controller Processors 
Z86E03/E06 CMOS Z8® 8-Bit OTP Consumer Controller Processors 
ZS6C04/C08 CMOS Z8® S-Bit Low Cost 1 K/2K ROM Microcontrollers 
Z86E04/E08 CMOS Z8® 8-Bit OTP Microcontrollers 
Z86C07 CMOS ZS® S-Bit Microcontroller 
Z86E07 CMOS Z8® S-Bit OTP Microcontroller 
Z86C30/C31 CMOS ZS® S-Bit Consumer Controller Processors 
Z86E30/E31 CMOS ZS® 8-Bit OTP Consumer Controller Processors 
Z86C40 CMOS ZS® 4K ROM Consumer Controller Processor 
Z86E40 CMOS Z8® S-Bit OTP Consumer Controller Processor 

ZIP Microcontrollers Application Notes 
Timekeeping with the ZB® 
Using The Zilog ZS6C06 SPI Bus 
DTMF Tone Generation Using the ZS® CCP'" 
Serial Communications Using the Z8® CCP'" Software UART 
The Versatile ZS6COS: Three Key Features of this Z8® MCU 
The Z86C08 Controls a Scrolling LED Message Display 
Interfacing LCDs to the ZS® Microcontroller 

Support Product Specifications and Third-Party Vendors 
ZS6C0800ZCO Evaluation Board 
ZS6C0800ZDP Adaptor Kit 
ZS6C1200ZEM Emulator 
ZS6E0600ZDP Adaptor Kit 
ZS6E0700ZDP Adaptor Kit 
Z86E3000ZDP Adaptor Kit 
Z86E4000ZDF Adaptor Kit 
ZS6E4000ZDP Adaptor Kit 
Z86E4000ZDV Adaptor Kit 
Z86E4001 ZDF Adaptor Kit 
Z86E4001 ZDV Adaptor Kit 
Z86CCPOOZEM Emualtor 
Z86CCPOOZAC Emulator Kit 
Z8®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 

Part No Unit Cost 

DC 8318-02 $5.00 
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LITERATURE GUIDE 
zs• MICROCONTROLLERS - CONSUMER FAMILY OF PRODUCTS 
Databooks By Market Niche 

Digital Television Controllers 
Product Specifications 

Z89300 Series Digital Television Controller 
Z86C27/97 CMOS Z8®Digital Signal Processor 
Z86C47/E47 CMOS ZS® Digital Signal Processor 
Z86127 Low Cost Digital Television Controller 
Z86128/228 Line 21-Closed-CiiJJtion Controller (L21 C"') 
Z86227 40-Pin Low Cost (4LDTC"') Digital Television Controller 

SupportProductSpsclf/catlons 
Z86C2700ZCO Application Kit 
Z86C2700ZDB Emulation Board 
Z86C2702ZEM In-Circuit Emulator 

Additional Information 
Zilog's Superintegration"' Products Guide 
Literature Guide and Ordering Information 
Zilog's Sales Offices, Representatives and Distributors 

Part No Unit Cost 

DC-8308-01 $5.00 

Telephone Answering Device Databook DC-8300-03 $ 5.00 
ProductSpsclflcatlons 

Z89165/166 (ROMless) Low-Cost DTAD Controller (Preliminary) 
Z89167/169 Z89168 (ROMless) Enhanced Dual Processor Tapeless TAM Controller (Preliminary) 

Development Guides 
Z89165 Software Developer's Manual 
Z89167/169 Software Developer's Manual 

Technical Notes 
Z89165/167/169 Design Guidelines 
Z89167/169 Codec Interfacing Preliminary 
Controlling the Out -5V and Codec Clock Signals for Low-Power Halt Mode 
Z89165/166 Input ND and Electronic Hybrid 
Z89C67/C69/167/169 Low-Power Halt Mode Sequence 
Samsung KT8554 Codec 
Watch-Dog Timer For TAD Applications 
Zilog LPC Words Listing 

Support Product Specifications 
Z89C5900ZEM Emulation Module 
Z89C6500ZDB Emulation Board 
Z89C6501ZEM ICEBOX"' In-Circuit Emulator 
Z89C6700ZDB Emulator Board 
Z89C6700ZEM ICEBOX'" Emulator Board 

Additional Information 

L-4 

Zilog's Superintegration'" Products Guide 
Literature Ordering Guide 
Zilog's Sales Offices, Representatives and Distributors 



LITERATURE GUIDE 
zs• MICROCONTROLLERS - PERIPHERALS MULTIMEDIA FAMILY OF PRODUCTS 
Databooks By Market Niche 

Digital Signal Processors Databook 
Product Specification 

Z89321/371/39116-Bit Digital Signal Processor 
Application Notes 

Using the Z89321/371/391 CODEC Interface 
Z89321/371/391 Interprocessor Communication 

Support Product Specification 
Z89371 OOZEM 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 
ProductSpeciflcatlons 

Z8602/14 NMOS Z8® 8-Bit Keyboard Controller 
Z8615 NMOS Z8® 8-Bit Keyboard Controller 
Z86C15 CMOS ZB® 8-Bit MCU Keyboard Controller 
Z86E23 ZB® 8-Bit Keyboard Controller with BK OTP 
Z86C04/C08 CMOS Z8® 8-Bit Microcontroller 
Z86E08 CMOS ZB® 8-Bit Microcontroller 
Z88C17 CMOS ZB® 8-Bit Microcontroller 
Z86C117 /717 Z8® 8-Bit Microcontroller 
Z86217 ZS® 8-Bit Microcontroller 

Application Notes 
Z8602 Keyboard 
Z86C17 In-Mouse Applications 

Support Product Spsc/flcatlons and Third Party Support 
Z0860200ZCO Evaluation Board 
Z0860200ZDP Adaptor Kit 
Z86C0800ZCO Evaluation Board 
Z86C0800ZDP Adaptor Kit 
Z86C1200ZEM Emulator 
Z86E2300ZDP Adaptor Kit 
Z86E2301ZDP 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 

Part No Unit Cost 

DB95DSP0105 $ 5.00 

DC-8304-01 $ 5.00 
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LITERATURE GUIDE 
za• MICROCONTROLLERS • PERIPHERALS MEMORY FAMILY OF PRODUCTS 
Databooks By Market Niche 

Mass Storage Solutions 
Product Specifications 

Z86C21 SK ROM ZS CMOS Microcontroller 
Z86E21 CMOS ZS SK OTP Microcontroller 
Z86C91 CMOS ZS ROMless Microcontroller 
Z86C93 CMOS ZS Multiply/Divide Microcontroller 
Z86C95 ZB Digital Signal Processor 
Z8601 S Data l'ath Controller 
Z89COO 16-Bit Digital Signal Processor 

Appl/cation Nots 
Understanding 015 Two's Complement Fractional Multiplication (ZS9COO DSP) 

Support Product Specifications 
Z8060000ZCO Development Kit 
Z86C1200ZEM In-Circuit Emulator 
Z86E2100ZDF Adaptor Kit 
Z86E2100ZDP Adaptor Kit 
Z86E21 OOZDV Adaptor Kit 
Z86E2101ZDF Conversion Kit 
Z86E2101ZDV Conversion Kit 
Z86C9300ZEM ICEBOX"' Emulator 
Z86C9500ZCO Evaluation Board 
ZB® S Series Emulators, Base Units and Pods 
Z89COOOOZAS Z89COO Assembler, Linker and Librarian 
Z89COOOOZCC ZS9COO C Cross Compiler 
Z89COOOOZEM In-Circuit Emulator-COO 
Z89COOOOZSD Z89COO Simulator/Debugger 
ZPCMCIAOZDP PCMCIA Extender Card 

Additional Information 

L-6 

Zilog's Superintegration"' Products Guide 
Zilog's Literature Guide 
Zilog's Sales Offices, Representatives and Distributors 

Part No 

DC·8303-o1 

Unit Cost 

$5.00 



LITERATURE GUIDE 
Z8 Technical Manuals and Users Guides 

za• Microcontrollers User's Manual 
Z86018 Preliminary User's Manual 
Digital TV Controller User's Manual 
Z89COO 16-Bit Digital Signal Processor User's Manual/DSP Software Manual 
Z86C9516-Bit Digital Signal Processor User Manual 
Z86017 PCM CIA Adaptor Chip User's Manual and Databook 
PLC Z89COO Cross Development Tools Brochure 

zee Appllcatlon Notes 

The Z8 MCU Dual Analog Comparator 
Z8 Applications for 1/0 Port Expansions 
Z86E21 ZS Low Cost Thermal Printer 
Zilog Family On-Chip Oscillator Design 
Using the Zilog Z86C06 SPI Bus 
Interfacing LCDs to the ZS 
X-1 O Compatible Infrared (IA) Remote Control 
Z86C17 In-Mouse Applications 
Z86C40/E40 MCU Applications Evaluation Board 
Z86C08/C17 Controls A Scrolling LED Message Display 
Z86C95 Hard Disk Controller Flash EPROM Interface 
Three ZS- Applications Notes: Timekeeping with Z8; DTMF Tone Generation; 

Serial Communication Using the CCP Software UART 

Part No. Unit Cost 

UM95Z800103 5.00 
DC-8296-00 N/C 
DC-8284-01 5.00 
DC-8294-02 5.00 
DC-8595-02 5.00 
DC-8298-03 5.00 
DC-5538-01 N/C 

Part No Unit Cost 

DC-251&-01 N/C 
DC-2539-01 N/C 
DC-2541-01 N/C 
DC-249&-01 N/C 
DC-2584-01 N/C 
DC-2592-01 N/C 
DC-2591-01 N/C 
DC-3001-01 N/C 
DC-2604-01 N/C 
DC-2605--01 N/C 
DC-2639-01 N/C 
DC-2645-01 N/C 
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LITERATURE GUIDE 
Z809/Z80009 DATACOMMUNICATIONS FAMILY OF PRODUCTS 
Databooks By Market Niche 

High·Speed Serial Communication Controllers 
Product Specifications 

Z16C30 CMOS Universal Serial Controller (USC'") (Preliminary) 
Z16C32 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 Party Vendor Support 
Z16C3001ZCO Evaluation Board Product Specification 
Z16C3200ZCO Evaluation Board Product Specification 
Z8018600ZCO 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 

Serial Communication Controllers 
Product Specifications 

Z8030/Z8530 Z-Bus• SCC Serial Communication Controller 
Z80C30/Z85C30 CMOS Z-Bus® SCC Serial Communication Controller 
Z80230 Z-Bus• ESCC'" Enhanced Serial Communication Controller (Preliminary) 
Z85230 ESCC"' Enhanced Serial Communication Controller 
Z85233 EMSCC'" Enhanced Mono Serial Communication Controller 
Z85C80 SCSCI'" Serial Communications and Small Computer Interface 
Z16C35/Z85C35 CMOS ISCC"' Integrated Serial Communications Controller 

Application Notes 
Interfacing Z8500 Peripherals to the 68000 
SCC in Binary Synchronous Communications 
Zilog SCC Z8030/Z8530 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 
On-Chip Oscillator Design 

Support Products 
Z8S1 BOOOZCO Evaluation Board Product Specification 
Z8523000ZCO Evaluation Board Product Specification 
Z8018600ZCO Evaluation Board Product Specification 
ZEPMDC00002 Electronic Programmer's Manual Software 

Additional Information 

L-8 

Zilog's Superintegration'" Products Guide 
Sales Offices, Representatives and Distributors 
Literature Guide 

Part No Unit Cost 

DC-8314-01 5.00 

DC-8316-01 5.00 



4'2.iU Q,. LITERATURE GUIDE 
Z808/Z8000• DATACOMMUNICATIONS FAMILY OF PRODUCTS 
Data books 

Z80 Family Databook 
Discrete ZBr Family 

Z8400/COO NMOS/CMOS ZBO® CPU Product Specification 
Z8410/C10 NMOS/CMOS Z80 OMA Product Specification 
Z8420/C20 NMOS/CMOS Z80 PIO Product Specification 
Z8430/C30 NMOS/CMOS Z80 CTC Product Specification 
Z8440/C40 NMOS/CMOS Z80 SIO Product Specification 

Embedded Controllers 
Z84C01 Z80 CPU with CGC Product Specification 
Z8470 ZBO DART Product Specification 
Z84C90 CMOS Z80 KIO'" Product Specification 
Z84013/015 Z84C13/C15 IPC/EIPC Product Specification 

Application Notes and Technical Articles 
ZBO® Family Interrupt Structure 
Using the Z80® SIO with SDLC 
Using the Z80® SIO in Asynchronous Communications 
Binary Synchronous Communication Using the Z80® SIO 
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 Z80-Based System Using the OMA with the SIO 
Using the Z84C11/C13/C15 in Place of the Z84011/013/015 
On-Chip Oscillator Design 
A Fast Z80® Embedded Controller 
ZBO® Questions and Answers 

Additional Information 
Zilog's Superintegration'" Products Guide 
Literature Guide 
Third Party Support Vendors 
Zilog's Sales Offices, Representatives and Distributors 

Part No Unit Cost 

DC·8321·00 5.00 
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LITERATURE GUIDE 
Z808/Z80009 DATACOMMUNICATIONS FAMILY OF PRODUCTS 
Data books 

Z180- Microprocessors and Peripherals Databook 
ProductSpec/Hcalions 

Z80180/Z8S180/Z8L 180 Z180'" Microprocessor 
Z80181 Z181'" Smart Access Controller (SAC'") 
Z80182/Z8L 182 Zilog Intelligent Peripheral Controller (ZIP'") 

Application Notes and Technical Articles 
Z180'" Questions and Answers 
Z180'"/SCC Serial Communication Controller Interface at 10 MHz 
Interfacing Memory and 1/0 to the 20 MHz ZBS180 System 
Break Detection on the Z80180 and Z181'" 
Local Talk Link Access Protocol Using the Z80181 
Z182 Programming the MIMIC Autoecho ECHOZ182 Sample Code 
High Performance PC Communication Port Using the Z182 
Improving Memory Access Timing in Z182 Applications 

Support Products 
Z8S18000ZCO Evaluation Board 
Z8018100ZCO Evaluation Board 
Z8018101ZCO Evaluation Board 
Z8018101ZA6 Driver Software 
Z8018100ZDP Adaptor Kit 
Z8018200ZCO Evaluation Board 
ZEPMIP00001 EPM'" Electronic Programmer's Manual 
ZEPMIP00002 EPM Electronic Programmer's Manual 
Z809 and Z80180 Hardware and Software Support 

Additional Information 
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Zilog's Superintegration'" Products Guide 
Literature Guide 
Zilog's Sales Offices, Representatives and Distributors 

Part No Unit Cost 

DC-8322·01 5.00 



~2iUO:i LITERATURE GUIDE 
ZSO-JZSOOO- DATACOMMUNICATIONS FAMILY OF PRODUCTS 

Databooks and User's Manuals 

ZSOOO Family of Products 
ZBOOO Family Databook 

Zilog's Z8000 Family Architecture 
Z8001/Z8002 Z8000 CPU Product Specification 
Z8016 Z8000 Z-DTC Product Specification 
Z8036 ZBOOO Z-CIO Product Specification 
Z8536 CIO Counter/Timer and Parallel 1/0 Unit Product Specification 
Z8038/Z8538 FIO FIFO lnpuVOutput Interface Unit Product Specification 
Z8060/Z8560 FIFO Buffer Unit 
Z8581 Clock Generator and Controller Product Specification 

UsBr's Manuals 
ZBOOO CPU Central Processing Unit User's Manual 
Z801 O Memory Management Unit (MMU) User's Manual 
Z8036 Z-CI0/28536 CIO Counter/Timer and Parallel lnpuVOutput User's Manual 
Z8038 Z8000 Z-FIO FIFO lnpuVOutput Interface User's Manual 
ZBOOO Application Notes and Military Products 

Application Notss 
Using SCC with Z8000 in SDLC Protocol 
SCC in Binary Synchronous Communication 
Zilog's Military Products Overview 

Additional Information 
Zilog's Superintegration'" Products Guide 
Literature Guide 
Zilog's Sales Offices, Representatives and Distributors 

ZSO Family Microprocessor Family User's Manual 
UsBr's Manuals 

ZBO Central Processing Unit (CPU) 
ZBO Counter Timer Channels (CTC) 
ZBO Direct Memory Access (OMA) 
ZBO Parallel lnpuVOutput (PIO) 
ZBO Serial lnpuVOutput (SIO) 

Additional Informal/an 
Zilog's Superintegration'" Products Guide 
Zilog's Sales Offices, Representatives and Distributors 
Literature Guide 

Part No Unit Cost 

DC-8319·00 5.00 

DC-8309-01 5.00 
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LITERATURE GUIDE 
Databooks and User's Manuals 

Z80180 Z180 MPU Microprocessor Unit Technical Manual 
Z280 MPU Microprocessor Unit Technical Manual 
Z380'" Product Specification 
Z380'" User's Manual 
Z2000 Spread-Spectrum Transceiver Advance Information Product Specification 
ZNW2000 PC WAN Adapter Board Development Kit User's Manual 

SCC Serial Communication Controller User's Manual 
High-Speed SCC, Z16C30/Z16C32 User's Manual 

MILITARY COMPONENTS FAMILY 
Military Product Specifications 

Z8681 ROMless Microcomputer 
Z8001/8002 Military Z8000 CPU Central Processing Unit 
Z8581 Military CGC Clock Generator and Controller 
Z8030 Military Z8000 Z-SCC Serial Communications Controller 
Z8530 Military SCC Serial Communications Controller 
Z8036 Military Z8000 Z-CIO Counter/Timer Controller and Parallel 1/0 
Z8038/8538 Military FIO FIFO lnpuVOutput Interface Unit 
Z8536 Military CIO Counter/Timer Controller and Parallel 1/0 
Z8400 Military Z80 CPU Central Processing Unit 
Z8420 Military PIO Parallel lnpuVOutput Controller 
Z8430 Military CTC Counter/Timer Circuit 
Z8440/1/2/4 Z80 SIO Serial lnpuVOutput Controller 
Z80C30/85C30 Military CMOS SCC Serial Communications Controller 
Z84COO CMOS Z80 CPU Central Processing Unit 
Z84C20 CMOS Z80 PIO Parallel lnpuVOutput 
Z84C30 CMOS Z80 CTC Counter/Timer Circuit 
Z84C40/1/2/4 CMOS Z80 SIO Serial lnpuVOutput 
Z16C30 CMOS USC Universal Serial Controller (Preliminary) 
Z80180Z180 MPU Microprocessor Unit 
Z84C90 CMOS KIO Serial/Parallel/Counter Timer (Preliminary) 
Z85230 ESCC Enhanced Serial Communication Controller 
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Part No 

DC-8276-04 
DC-8224-03 
DC-6003-03 

PS953800104 
DC-6021-00 

UM95Z800101 

DC-8293-02 
DC-8350-00 

Part No 

DC-2392-02 
DC-2342-03 
DC-2346-01 
DC-2388-02 
DC-2397-02 
DC-2389-01 
DC-2463-02 
DC-2396-01 
DC-2351-02 
DC-2384-02 
DC-2385-01 
DC-2386-02 
DC-2478-02 
DC-2441-02 
DC-2384-02 
DC-2481-01 
DC-2482-01 
DC-2531-01 
DC-2538-01 
DC-2502-00 
DC-2595-00 

Unit Cost 

5.00 
5.00 
N/C 
5.00 
N/C 
N/C 

5.00 
5.00 

Unit Cost 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 



LITERATURE GUIDE 
GENERAL LITERATURE 

Catalogs, Handbooks, Product Flyers and Users Guides Part No Unit Cost 

Superintegration Master Selection Guide 1994-1995 
Superintegration Products Guide 
Quality and Reliability Report 
ZIA"' 3.3-5.5V Matched Chip Set for AT Hard Disk Drives Datasheet 
ZIA ZIAOOZCO Disk Drive Development Kit Datasheet 
Zilog Hard Disk Controllers - Z86C93/C95 Datasheet 
Zilog Infrared (IR) Controllers - ZIRC'" Datasheet 
Zilog V. Fast Modem Controller Solutions 
Zilog Digital Signal Processing - ZS9320 Datasheet 
Zi log Keyboard Controllers Datasheet 
Z380'" - Next Generation Z80®/Z180'" Datasheet 
Fault Tolerant ZS® Microcontroller Datasheet 
32K ROM ZS® Microcontrollers Datasheet 
Zilog Datacommunications Brochure 
ZS9300 DTC Controller Family Brochure 
Zilog Digital Signal Processing Brochure 
Zilog ASSPs - Partnering With You Product Brochure 
Zilog Wireless Products Datasheet 
Zilog ZS604 Cost Efficient Datasheet 
Zilog Chip Carrier Device Packaging Datasheet 
Zi log Database of IR Codes Datasheet 
Zilog PCMCIA Adapter Chip ZS6017 Datasheet 
Zilog TelevisionNideo Controllers Datasheet 
Zilog TAD Controllers - Z89C65/C67/C69 Datasheet 
Zilog ZS7000 Z-Phone Datasheet 
Zilog 1993 Annual Report 
Zilog 1994 Annual Report 

DC-5634-01 N/C 
DC-5676-00 N/C 
DC-S329-01 N/C 
DC-5556-01 N/C 
DC-5593-01 N/C 
DC-5560-01 N/C 
DC-555S-01 N/C 
DC-5525-02 N/C 
DC-5547-01 N/C 
DC-5600-01 N/C 
DC-55S0-02 N/C 
DC-5603-01 N/C 
DC-5601-01 N/C 
DC-5519-00 N/C 
DC-560S-01 N/C 
DC-5536-02 N/C 
DC-5553-01 N/C 
DC-5630-00 N/C 
DC-5662-00 N/C 
DC-5672-00 N/C 
DC-5631-00 N/C 
DC-55S5-01 N/C 
DC-5567-01 N/C 
DC-5561-02 N/C 
DC-5632-00 DIC 
DC-1993-AR N/C 
DC-1994-AR N/C 
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