


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The Kernel maintains a queue of all 
active tasks on the system. Each task, 
based on its priority, is scheduled for 
processor time. The highest-priority 
task that's ready to run gains control 
of the CPU; other tasks are queued. 
Tasks can be prioritized up to 32,767 
levels, with round-robin scheduling 
among tasks with the same priority. 

Tasks can run either segmented or 
non-segmented code, in either normal 
or system mode. The numerous 
operations that may be performed on 
tasks are listed in Table 1. 

Semaphore Management. The 
Kernel provides semaphore 
management for synchronizing 
interacting tasks. A typical use of 
semaphores is to provide mutual 
exclusion of a shared resource. When 
a resource is to be used by only one 
task at a time, a semaphore with a 
counter of 1 controls the resource. 
Every task requiring the resource 
must first wait on that semaphore. 
Since the counter is 1 , only one task 
will acquire the resource. The others 
will be queued on the semaphore and 
suspended until the semaphore is 
signaled that the resource is once 
again available. At that time, the first 
task on the semaphore queue will be 
made ready to run and can use the 
resource. After all tasks have acquired 
the resource and Signaled the 
completion of their use, the 
semaphore returns to its original state 
with a counter of 1. Counters greater 
than one are useful when there are a 
number of similar resources, (i.e., 
three tape drives, four 1/0 buffers). 

In ZRTS, a semaphore can count up 
to 32,767 signals. The commands 
provided by the Kernel to manage 
semaphores are listed in Table 1. 

Clock Management. ZRTS operates 
with a real-time clock that generates 
interrupts at a hardware-dependent 
rate. It is used for timed waits, 

System Configuration Parameters 

CONSTANTS 

EXCHANGES 

INITIALIZATION 

Specifies system constants 

Defines the characteristics of application exchanges. 

Specifies routines that are to execute prior to beginning 
execution of the first task. 

INTERRUPT AsSOCiates an interrupt routine With an interrupt vector or trap 
and system call-handlers. ProVides the facilities to specify an 
NVI interrupt-handler that will be called from the system NVI 

handler routine. 

MEMORY Defines sections or segments that contain code, initialized data, 
or uninitialized data and specifies the location in memory where 
it will be placed. The files to be Included In the configuration are 

also defined in this section in conjunction with the 
section/segment deflnillons. 

SEMAPHORES 

SWITCHES 

Defines the characteristics of application semaphores. 

Allows flags that control the system generation operation to be 

set. 

TASKS Defines the characteristics of application tasks. 

timeouts, and round-robin scheduling. 
All times are given in number of ticks. 
The clock may be manipulated by the 
set of commands provided by the 
Kernel that are listed in Table 1. 

Memory Management. Storage for 
ZRTS data structures is allocated 
either statically at system generation 
time, or dynamically at run time. 
Dynamic allocation occurs via a 
system call that specifies the attributes 
of the structure to be created and 
returns a name that can be used to 
refer to the structure. Memory is 
allocated in 256-byte increments, and 
can be released using a system call. 

The storage allocator can also be 
called directly to obtain blocks of 
memory up to 64K bytes long, which 
can be used by the task for any 
purpose. 

Interrupt Management. 
Interrupt-handling routines are 
provided for system calls, 
non-vectored interrupts, and a 

hardware clock. The user must 
provide interrupt routines for whatever 
other vectored interrupts are included 
in the target system. 

ZRTS :::an switch control to a task 
waiting for an external event within 
600-microseconds after the 
occurrence of the event. This is a 
worst-case time for a system using a 4 
MHz Z8001 CPU and is based on a 
Sem_Signal system call awakening a 
higher priority task that is waiting on a 
semaphore; this causes a task switch 
to occur. 

Inter-Task Communication. The 
Kernel provides the capability for 
tasks to exchange information. This 
communication process occurs when 
one task sends a Message to an 
Exchange and another task receives 
the Message. 

A Message contains a length 
indicator, a buffer with a variable 
amount of data, and a code that 
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identifies the Message type. The 
Exchange is a system data structure 
tat consists of a queue for Messages 
sent but not yet received, a 
semaphore on which a task can wait 
for a Message, and an optional "pool" 
list from which Messages can be 
obtained quickly. 

ZRTS provides several commands for 
inter-task communications. These are 
listed in Table 1. 

Logical 110. ZRTS includes an 
optional module which prQvides a 
device-independent mechanism for 
interfacing between tasks and 
customer-written 1/0 device drivers. 
Sample device drivers are included 
for terminal and disk-type devices. 

ZRTS Configuration. Since ZRTS's 
modular design leads to so many 
different configurations, a simple 
facility for generating the target 
operating system is a critical part of 
the ZRTS package. ZRTS provides an 

Ordering Information is available at 
your local Zilog Sales Office. 

Refer to the Literature List for 
additional documentation. 
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easy-to-use means for generating the 
target system. The designer can 
specify hardware information, 
software parameters, linage 
information, and system data 
structures in high-level terms. 

Development Environment 

The application or system generated 
can be downloaded into a Zilog 

Z8000 Development Module or a 
customized target system. 

An interface package is provided for 
making ZRTS system calls from 
programs written in C, Pascal, or 
FORTRAN. Register usage by the 
system calls is compatible with Zilog's 
calling conventions. 

Development Environment 

QO.1097.03 



Zilog 

FEATURES 

• Produces fast, efficient execution modules from Ada 
source code. 

• Fast compilation speed, up to 3200 lines per minute on 
the System 8000 Model 12. 

• Zilog support for software updates and phone 
consultations. 

• Supports separate compilation of packages and 
subprograms. 

• Produces segmented Z8001 and non-segmented 
Z8002 object modules. 

• Hosts on the Zilog System 8000 UNIX, DEC VAX VMS, or 
DEC VAX UNIX computers. 

BENEFITS 

• Increased program reliability; Ada traps exceptions to 
program variable definitions allowing the program to 
recover from bad data. 

• Increased program maintainability; Ada IS a well-defined 
high-order programming language. 

GENERAL DESCRIPTION 

Ada, developed and specified by tho U.S. Department of 
Defense, is a high-level programming language designed 
for use in embedded applications. Ada, as defined by the 
ANSI/MIL-STD 1815A, offers features and benefits to 
reduce costs and increase performance. The Zilog/lCSC 
Ada compiler is a production quality implementation of the 
Ada language designed for building applications on the 
Zilog Z8001 and Z8002 CPUs. The current version of the 
ZilogllCSC Ada compiler implements about 90% of 
ANSI/MIL-STD 1815A. Full implementation and validation is 
planned for spring of 1985. 

Z8000 Ada Compiler 
ANSI/MIL·STD·181SA for 
Z8001/Z8002 CPU Applications 

Preliminary 
Product 
Specification 

April 1985 

• Includes Ada source code for run-time modules. 

• Offers Ada pragmas (compiler options) for calling 
routines written in other languages, and for assigning 
variables to specific memory locations. 

• Zilog/lrvine Computer Science Corporation (ICSC) Ada 
is compatible with existing Z8000 development tools. 

• Code developed on the System 8000 can be executed 
on the System 8000. 

• Zllog training is available for Ada and related Z8000 
development support tools. 

• Increased programmer efficiency; Ada IS easy to code 
and read. 

Developed by Irvine Computer Sciences Corporation 
(ICSC) of Irvine California, using the System 8000 as its host 
development computer, the Zilog/Ada compiler is available 
from Zilog for both System 8000 and Dec VAX hosted Ada 
program development environments. Either host can 
produce Z8001 segmented memory object code or Z8002 
non-segmented memory object code. 

The Zilog/lCSC Ada compiler implements features desired 
by system designers in a proven, production quality 
language implementation. The compiler is fast in 
compilation speed, as fast as 3200 lines per minute on a 
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System 8000 Model 12. The compiler output object 
modules execute efficiently because the compiler generates 
efficient assembly code. Typical execution time and code 
expansion ratios are less than 1.5 times the time and code of 
a parallel assembler language program. The compiler 
comes with the source code for the run-time input and 
output modules. The source code of the run-time modules 
can be modified to produce your own custom I/O packages, 
or redefine design dependent variables like the system 
clock. 

The Zilog/ICSC Ada system development environment is 
the same as environments for most other programming 
languages. This means that programmers only have to learn 
Ada. You can use your favorite text editor to write the source 
code, and compile the source using Zilog/ICSC Ada 
because the Ada source code resides in standard text files. 
The compiler supports a comprehensive library scheme for 
maintaining program files. Since the compiler supports 
separate compilation of subprograms and packages, large 
programs can be broken down into smaller source files and 
compiled separately. This reduces the time to recompile a 
large program because only the changed portions of the 

program need to be recompiled. The compiler also 
enforces date-of-change controls on programs that include 
separately compiled subprograms or packages. 

Compiler extensions allow for include files. Files that contain 
program fragments, such as record formats, can be 
included into a program rather than coded and maintained 
in each program. And finally, the compiler supports 
conditional compilation which is useful when several 
versions of a program would otherwise be created to meet 
different application requirements. For instance, conditional 
compilation can be used to control which code is generated 
for two different target systems. In one case the target might 
be the System 8000 with conditional compilation of 
text-error displays. The other case might be targeted to an 
embedded application; in this case the text-error display 
code would not be compiled. 

The Zilog/Ada compiler has already proven itself in real 
embedded application. The McDonnell-Douglas Corpo­
ration used the Ziiog/lCSC Ada compiler to build the digital 
flight control system for the F15. This Ada has proven it has 
the right stuff to be used in mission-critical applications; it 
flies! 

DEC VAX BASED ZILOG/ADA PROGRAM DEVELOPMENT ENVIRONMENT 

OECVAX 
SERIES HOST 
RUNNING VMS 

OR UNIX 

EMS 8000 
MICROPROCESSOR 

DEVELOPMENT 
SYSTEM 

I 
8000 OM OR 

YOUR TARGET 
zaDOO BASED 

OESIGN 
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ASYNCPORTS 

[J -r-

L--(I 

- [J 
~ I 

I~ --

I~ 
~ 

Programmer terminal for source code editing and 
program compiles. 

Programmer terminal for source code editing and 
program compiles. This configuration allows the 
programmer to download code developed on the 
VAX into EMS 8000, and execute the code to test the 
targeted hardware and software. 

2374·001 



2374·002,003 

SYSTEM BOOO 
CPU 

TAPE AND 
OISKDRIVES 

EMS BOOO 
MICROPROCESSOR 

DEVELOPMENT 
SYSTEM 

I 
BOOODMOR 

YOUR TARGET 
ZBOOOBASED 

DESIGN 

SYSTEM 8000 BASED ZILOG/ADA PROGRAM DEVELOPMENT 
ENVIRONMENT 

ASYNCPORTS 

C t--~ 

~I 

t-- C rLl 

\~ --

\~ --

Programmer terminal for source code editing, 
program compiles, and host based testing of code. 

Programmer terminal for source code edillng, 
program compiles, and host based testing of code. 
This configuration allows the programmer to 
download code developed on the System 8000 into 
EMS 8000, and execute the code to test the targeted 
hardware and software. 

COMPILER PROGRAM AND FILE INFORMATION SCHEMATIC 

-~-.., 
Your program source code text file. 

>-----< Other Ada library modules referenced by the source. ada program text. 

Intermediate code representallOn is ICSC propnatary non Diana . 

..... ___ -' Optional assembler-In put-code text file can be written. 

Unlinked separately compiled 
object modules. 

Linked executable program file. 
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ORDERING INFORMATION 

Compiler and three months free maintenance including 
released updates. Single CPU license. 

Part Number 

07-3014-01 
07-3015-01 
07-3016-01 

Description 

Zilog/lCSC Ada 
Zilog/lCSC Ada 
Zilog/lCSC Ada 

Host 

Zilog System 8000 UNIX 
DEC VAX VMS 
DEC VAX UNIX 

Target 

Z8002 
Z8002 
Z8002 

Compiler software maintenance agreement includes 
update releases and phone consultation for Ada compiler. 
The compiler must be covered by a software support 
agreement in order to receive software updates. Failure to 

maintain a software support agreement will require 
repurchasing the compiler to restart the software support 
agreement. 

Part Number Description 

07-3014-05 Ada System 8000 software update service for PIN 07-3014-01 
12 months coverage. 

07-3015-05 Ada-VAX VMS Host software update service for PIN 07-3015-01 
12 months coverage. 

07-3016-05 Ada-VAX UNIX host software update service for PIN 07-3016-01 
12 months coverage. 

SOFTWARE AVAILABILITY 

Software delivery within four weeks of receipt of a valid 
customer purchase order and a signed Red End-User 
Software License Agreement. 

ZILOG/ICSC ADA LANGUAGE IMPLEMENTATION 

The Zilog/lCSC Ada compiler enables cost-effective 
utilization of the language features described in the 
language reference manual, ANSI/MIL-STD 1815A. 

Features defined in ANSI/MIL-STD 1815A that are not 
implemented in Ada version 3.1 are indicated with an '. 

Chapter 1. Introduction 

Chapter 2. Lexical Elements 
Character set 
Lexical elements, separators and delimiters 
Identifiers 
Numeric literals 
Decimal literals 
Based literals 

Type declarations 
Subtype declarations 
Classification of operations 
Derived types 
Scalar types 
Enumeration types 
Character types 
Boolean types 
I nteger types 
Operations of discrete types 
Real types 
Floating point types 
Operations of floating point types 

* Fixed point types 
• Operations of fixed point types 

Prerequisite 

System 8000 UNIX 

DEC VAX VMS 

DEC VAX UNIX 

Character literals 
String literals 
Comments 
Pragmas 

• Array types (single dimension arrays only) 
Index constraints and discrete ranges 
Operations of array types 

Include files and conditional compilation 
Reserved words 
Allowable replacement of characters 

Chapter 3. Declarations and Types 
Declarations 
Objects and named numbers 
Object declarations 
Number declarations 
Types and subtypes 
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String types 
Record types 

* Discriminants 
• Discriminant constraints 
Variant parts 
Operations of record types 
Access types 
Incomplete type declarations 
Operations of access type 
Declarative parts 



Chapter 4. Names and Expressions 
Names 
Indexed components 
Slices 
Selected components 

, Attributes 
implemented = FIRST, LAST, RANGE, LENGTH, 

POS, VAL, PRED, SUCC, IMAGE, VALUE, BASE, 
ADDRESS, SIZE, COUNT, CALLABLE, 
TERMINATED. 

Literals 
Aggregates 
Record aggregates 

'Record aggregates discriminant and variant 
Array aggregates 
Expressions 
Operators and expression evaluation 
Logical operators and short-circuit control forms 
Relational operators and membership tests 
Binary adding operators 
Unary adding operators 
Multiplying operators 
Highest precedence operators 
Accuracy of operations with real operands 
Type conversions 
Qualified expressions 
Allocators 
Static expressions and static subtypes 
Universal expressions 

Chapter 5. Statements 
Simple and compound statements-sequences of 

statements 
Assignment statement 
Array assignments 
If statements 
Case statements 
Loop statements 
Block statements 
Exit statements 
Return statement 
Goto statements 

Chapter 6. Subprograms 
Subprogram declarations 
Formal parameter modes 
Subprogram bodies 
Comformance rules 
Inline expansion of subprograms 
Subprogram calls 
Parameter associations 
Default parameters 
Function subprograms 
Parameter subprograms 
Parameter and result type profile-overloading of 

subprograms 
Overloading of operators 

Chapter 7. Packages 
Package structure 
Package specifications and declarations 
Package bodies 
Private type and deferred constant declarations 
Private types 
Operations of a private type 
Deferred constants 

'Limited types 

Chapter 8. Visibility Rules 
Declarative region 
Scope of declarations 
Visibility 
Use clauses 
Renaming declarations 

exception renaming 
subprogram renaming 

'object renaming 
'package renaming 

Package Standard 
Context of overload resolution 

Chapter 9. Tasks 
Task specifications and task bodies 
Task types and task objects 
Task execution and activation 
Task dependence and termination of tasks 
Entries, entry calls, and accept statements 
Delay statements, duration and time 
Select statements 
Selective waits 
Conditional entry calls 
Timed entry calls 
Priorities 

In tasks 
'In main 

Task and entry attributes 
, Abort statements 
'Shared variables 

Chapter 10. Program Structure and Compilation 
Issues 
Compilation units-library units 
Context clauses-with clauses 

'Subunits of compilation units 
, Automatic reoidering of compilation 
The program library 
Elaboration of library units 
Program Optimization 

constant folding and address folding 

I 
~ 

I 
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Chapter 11. Exceptions 
Exception declarations 
Exception handlers 
Raise statements 
Exception handling 
Exceptions raised during execution of statements 
Exceptions raised during elaboration of declarations 
Exception raised during task communications 
Exceptions and optimization 
Supressing checks 

RANGE_CHECK and INDELCHECK 
"Other check supression 

Chapter 12. Generic units 
Generic declarations 
Generic formal objects 
Generic formal types 
Generic formal subprograms 
Generic bodies 
Generic instantiation 
Matching rules for formal objects 
Matching rules for formal private types 
Matching rules for formal scalar types 

"Matching rules for formal array types 
"Matching rules for formal access types 
"Matching rules for formal subprograms 

1020 

Chapter 13. Representation Clauses and 
Implementation-Dependent Features 
Representation clauses 

" Length clauses 
"Enumeration representation clauses 
"Record representation clauses 
Address clauses 

"I nterru pts 
Change of representation 
The package system 
System·dependent named numbers 
Representation attributes 
Representation attributes of real types 
Machine code insertions 
Interface to other languages 
Unchecked programming 

"Unchecked storage deallocation 
Unchecked type conversions 

Chapter 14.lnpuLOutput 
External files and file objects 
Package sequential_io 
Package direcLio 
Package texLio 
Package io_exceptions 

" Low_level_io 
" Fixed_io 



Packaging 

Informalion 

Zilog 





PACKAGE INFORMATION 

l' 10 

I 
I 
I 

18-Pln Dual-In-Llne Package (DIP), i 
Ceramic 

:[:€:::::::I 
0.025 ~092O~ 0.300 0.030 MAX 

1-0.320--1 0.065=.11 ~ --11-0.040 0.180 B-1 I Tt~JrOMC: 
g,g~ ~ 0.015 

2.325 0.050 0.100 0.125 I-_.025015-1 .,.015 r- o.o<;;lr- TYP --, r- MIN 
• 0.003 

18-Pin Dual-In-Line Package (DIP), 
Plastic 

NOTE: Package dimensions are given in inches. To convert to millimeters, mu~iply by 25.4. 
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PACKAGE INFORMATION (Continued) 

1024 

PIN 1 
IDENTIFICATION 

I 

0.598 
MAX 

~ 
I 

28 15 

D 
0 

14 

.. I·~--l1~~ +.007 ' 1 
I-~~, ~I ;:~GEi'9fj 
f D~~~_~~ 
1---- o.600~1 0.125 ~ i 0.065 i i_o.llo 11_0.021 

REF MIN -0.035 --- 0.090 ---. 0.015 
0.060 BOTH EN OS 
0.020 

28-Pin Dual-in-Line Package (DIP), 
Ceramic 

NOTE. Package dimensions are given in inches. To convert to millimeters, multiply by 25.4. 



PACKAGE INFORMATION (Continued) 

0.062 
RAD 

1-· ~::~~-
I ,-~=--. 

~I 
1 

I 

0.015 
------. ---0.009 

1 

___ 0.625~_1 

+.025 
-.015 

28 15 

I· ~~~~- --~-~I 

I~l~~~ , TYP.-l.. - t Q~ 
~N 

! ~I·-!--~.1. 
0.100 0.018 0.050 MIN 
TYP ± .003 TYP TYP 

28-Pin Dual-in-Line Package (DIP), 
Plastic 

NOTE: Package dimensions are given In Inches To convert to millimeters. multiply by 25.4. 

" I 
i 
j" 
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PACKAGE INFORMATION (Continued) 

1026 

40 21 

I 
PIN 1 ~======~ ,t~S:: D 

IDENTIFICATION 1"0 
~I~~~~~~~~~==~~~ 

0.530 
I~MAX~I 

~'010 
±.002- -

TYP 1 __ o.soo_1 
REF 

20 

C t~~ -I 0095 0.040 

~ffr~ m! !! 
0.125 0.050 0.100 0.018 
MIN - 1-%.015 BOTH ENDS ~I l %.010TYP ~II-%.003 TYP 

0.060 
0.020 

40·Pln Dual·ln·Line Package (DIP). 
Ceramic 

NOTE: Package dimensions are given in inches. To convert to millimeters, multiply by 25.4. 



PACKAGE INFORMATION (Continued) 

40 21 

T 
0.560 

I~~=r=n=r=r=nr=rr=n=rr=n=r=r=n=~~ 

40-Pin Dual-In-Line Package (DIP), 
Plastic 

NOTE' Package dimensions are given in inches To convert to millimeters, multiply by 25.4. 

1027 



PACKAGE INFORMATION (Continued) 

1028 

48 25 

~rDro PIN 1 P==========~ 
IDENTIFICATION 

24 

I" 2.425 'I .,..-~ 
MWfAX ~ MAX -~~ 

! ! ! 
0.125 0.050 0.100 0.018 
MIN - l ,. .025 BOTH ENDS j l ,. .010 TYP j L ,. .003 TYP 

0.080 
0.020 

4S·Pln Dual·ln·Llne Package (DIP), 
Ceramic 

NOTE: Package dimensions are given In inches. To convert to millimeters, multiply by 25.4. 



PACKAGE INFORMATION (Continued) 

0.062 
RADIUS 

48 25 

15' r;-~::~~~ 0.180 
4 PLACES fo- MAX 

'.~'''M·"'~l ~ 4-.tt~ ! ~ REF _ 

I. 0.650=-'1 ,,!.J-1~11_0'060 
r---0.610 MIN. =I 0.060 TYP. 0.040 

48-Pln Dual-In-Llne Package (DIP), 
Plastic 

NOTE: Package dimensions are given In inches. To convert to millimeters, multiply by 25.4. 
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PACKAGE INFORMATION (Continued) 

84 

PIN 1 
IDENTIFICATION 

33 

~--------------------~4HMAX--------------------~ 

~ ':12 i -~- .009 TVP ~ 
1-.750 REF-I 

64-Pin Dual-in-Line Package (DIP), 
Ceramic 

NOTE: Package dimensions are given in Inches. To convert to millimeters, multiply by 25.4. 
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.070,..005 
TYP 

.095 MAX l---r 
.130 
.100 
BOTH ENDS 



PACKAGE INFORMATION (Continued) 

-~:::~~~:-Ir 0.528 SQ'-I 0.492 SQ. I- 0.475 SQ. -I 
0.489 SQ. 

D 
-~-g:g~ 

0.013 
0.011 

0.020 x 45 0 REF. 1 _,.~,,~o 
6 

44-Pln Leadless Chip Carrier (LCC), 
Ceramic, Jedec l\tpe C 

18 

23 

28 

PIN1 0 
IDENTIFICATION ,,45 - x 0.064 MAX 

45 0 x 0.045 MAX", 6 " -= 
NOMINALT ! I 

: 

r 
0.026..L

X, 't'tt~~~"" ;-f0.6SO I 
o.lf 

0.620 

45 0 x 0.010 MAX 
3 PLACES 

lo013] 
I To.o18 

11 "1~_0.021 
.... +-0.098 
__ 0.170 

44-Pln Plastic Chip Carrier (PCC) 

NOTE: Package dimensions are given in inches. To convert to millimeters. multiply by 25.4. 
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PACKAGE INFORMATION (Continued) 

r 
0.806 
0.794 
4 PL 

-~:::: 2PL- ~:~:: 
• ~:::~ 4PL_l 

Ir=~::~~ SQ- 0.020RTYP 
0.653 INSIDE AND OUTSIDE 

-0.637 SQ- 1//45° )(0.010 • Y 6~ 

" t 0.050 
t TYP 

45 0 x 0.040 REF 
PIN 1 INDEX 

68·Pin Leadless Chip Carrier (LCC). 
Ceramic. Jedec lYpe A 

0.094 
0.076 

-~-_ 0.028 
0.022 

NOTE' Package dimensions are given in inches. To convert to millimeters, multiply by 25.4. 
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PACKAGE INFORMATION (Continued) 

~~::!~SQ~ 
0.643 SQ-
0.592 

~:::: so 

68-Pln Leadless Chip Carrier (LCC). 
Ceramic, Jedec '1\'pe C, Preliminary 

NOTE· Package dimensions are given in inches. To convert 10 millimeters, muttiply by 25.4. 

'-0.008 R REF 
88PL 

45° )( 0.040 
REF 
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PACKAGE INFORMATION (Continued) 

45° x 0.045 MAX 

0.026-.l 
NOMINALT 

45° x 0.010 MAX 
3PL 

PIN 1 
IDENTIFICATION 

6S-Pln Plastic Chip Carrier (PCC) 

0.928 

I 

+0.018 

I~~!-::: 
P--i=0.170 

NOTE: Package dimensions are given in inches. To convert to millimeters, multiply by 25.4. 
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PACKAGE INFORMATION (Continued) 

0010 
- -±.OO2 

TYP 

40 

O. 
M 

L[~ODDDDDDDDDDD --) D D AX MAX 

llJ"DDDDDDDDDDDD 

:~ CATION IDENTIFI 

SOCKE 
TA _ 

1 , 2.020 MAX 

1_ O.OSO;, 020 
, 1220 MAX 'I 

~~~~ 

F 
20 

, 

t rO.S30 SO'~I 
0.300 

MAX 

MAX ~
0'18S 

:~I ti 
I-OR~~-I ~ \--LI 0.OSO;,.01S BOTH ENDS -11-~~d~3 \ ~S 

_ _O.10D±.010TYP TYP __ 0.040+ 007TYP MIN 

• 1~O~ -002. 

40·Pin Protopack (R) 

NOTE Package dimensions are given In Inches To convert to millimeters, multiply by 25.4. 

:r 

I 
I ... 
= 
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PACKAGE INFORMATION (Continued) 

CERAMIC LID\ 

G-l0 
EPOXY/GLASS\ )----t---, 

PIN STANo.OFF"/ I 
4PL 

1

- 0.200 -0.300-1 

-0.300--0.400-

1 • • • • • • • • • • • • • • • • • • • 0.453 .1.-.----e-0 0 0 00000000 I 

--ll_°--l'j_O°--l"~inn_o~ __________________ ~_+ ___ 
0.987.J. J J 

TT; . . . . . . . . . . . . . . . ~ . . 
0000000 000 IP 

IDENTIFICA~:~~/;/ 
SOCKET A 

IDENTIFICATION 

_I 0.100 x 11 = "':.:~ -0.520----: _0.330_ 

0.100)( 19 = 1.900------_1 

"-LOW 
PAOFILE 
SOCKET 

r------------- 2.311------------1 

40-Pin Low Profile Protopack (T) 

NOTE Package dimensions are given in inches To convert to millimeters, multiply by 25.4. 
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PACKAGE INFORMATION (Continued) 

::::: DIA 

45 0 x 0.045 MAX 

'00 rr======91 

"00 
·00 
'00 
'00 

~--0.800---I 

~---1.000----I 

::::: DIA 
4PL 

0.800 

~ 
I-- 0.055 TYP I 0.045 

0.008 REF 

0.019 DIA k I-.. 0.093 1: TYP If II I 0.077 

T II 

O.OO5R 
TYP 

1.000 

0.030 x 45° REF ~ ~'130 3PL MIN 
0.190 
0.180 

68-pln Pin Grid Array (PGA), Preliminary 

NOTE: Package dimensions are given in Inches. To convert to millimeters, multiply by 25 4 
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Zilog 

Continuing to respond to our customers' need for technical 
training and information, Zilog's Training and Education 
Department is offering an exceptionally wide range of 
courses in 1985. Whether your need is introductory 
exposure, product evaluation, or detailed design 
information, Zilog's technical training seminars provide the 
knowledge you want in the easiest, most efficient manner. 

Each course is designed to meet the educational needs of 
computer professionals by combining lecture presentations 
with "hands-on" laboratory exercises. In addition to the 
scheduled sessions held at Zilog's modern facilities in 
Campbell, California, courses may be arranged at your 
company's'site. 

Why waste valuable time and effort with weeks of self-study? 
Why risk expensive errors during product development? 
Zilog's technical training seminars can give your designers 
the knowledge necessary to take full advantage of Zilog's 
innovative state-of-the-art microprocessor components and 
microcomputer systems. 

The Zilog Training Center is located at: 

1315 Dell Avenue 
Building C, Mail Stop C1-2 
Campbell, CA 95008 
Telephone: (408) 370-8091 

Current detailed brochures, including dates and prices, are 
available from your local Zilog Sales Office or the Corporate 
Training Center. 

Microcomputer Basics and Concepts Three days 

This basic introduction to microcomputers is intended for 
non-technical personnel. The course discusses 
microcomputer fundamentals and capabilities. Topics 
include: 

• Definition of a microcomputer 

• Microcomputer organization 

Technical TraiDing 

AprIl 1985 

• Purpose and operation of peripheral devices 

• Microcomputer operating procedures 

• Overview of Zilog products 

There are no prerequisites for this course. 

Microprocessors: A General Introduction Three days 

This seminar is an introductory course in microprocessor 
technology for engineers, programmers, and other 
technical personnel. Microprocessor fundamentals and 
capabilities and the basics of microcomputer design are 
described. Topics include: 

• Microprocessor architecture and organization 

• Instruction execution 

• Central processor units, memories, support devices 

• Overview of Zilog microprocessor products 

A background in digital logic, including binary and hex 
number systems, is suggested as a course prerequisite. 

ZS Component Family Three days 

The Z8 is Zilog's powerful single-chip, 8-bit microcomputer. 
This seminar IS deSigned for hardware and software 
development personnel who are familiar with 
microcomputer system design and who are interested in 
learning Z8 architecture, capabilities, and supporting 
systems. Some of the topics covered are: 

• Z8 architecture and timing 

• Z8 assembly language programming 

• Interfacing memory and peripheral devices 

• Z8 software development tools 

• Z8 Development Module and other supporting products 

Designers interested in using the Z8090 UPC Universal 
Peripheral Controller should also attend this seminar, since 
the architecture of the UPC is very similar to that of the Z8. 
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zao Component Family Four days 

This basic course on Z80 components is designed for 
hardware and software development personnel with a 
modest background in microprocessors and assembly 
language programming This course should be taken by 
anyone interested in effectively using the Z80 family of 
products. Some topics covered are: 

• Z80 architecture and timing 

• Z80 assembly language programming overview 

• Z80 interrupt processing 

• Z80 PIO Parallel 110 Controller 

• Z80 CTC CounterlTimer Controller 

• Z80 DMA Direct Memory Access Controller 

• Z80 SID Serial 110 Controller 

This course offers a "hands-on" approach to learning by 
doing. As each chip is covered, students measure their 
progress by programming a single-board computer in the 
laboratory. 

zao Assembly Language Four days 

This seminar is for programmers needing to learn the Z80 
assembly programming language. The course includes 
class presentation and hands-on programming labs that 
allow the students to write their own assembly language 
programs. Some of the topics covered are: 

• Language structure and syntax 

• Z80 instruction set 

• Z80 CPU flag and register utilization 

• Macros 

• Subroutines 

zaoo Processor Family Four days 

The Z800 family of high-performance microprocessors are 
object-code compatible with the Z80 microprocessor. This 
seminar is intended for hardware and software personnel 
interested in designing with Z800 family processors. 
Students are assumed to have some familiarity with 
microprocessor architecture and assembly language 
programming. Some of the topics covered include: 

• Z800 CPU architecture: Z81 00 and Z81 08 

• Memory and peripheral interfacing 

• Z800 assembly language programming 
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• Use of the on-chip cache, memory management, and 
peripheral devices 

• Software development tools and other supporting 
products 

zaooo Processor Family Four days 

Zilog's basic course on the Z8000 family processors is for 
hardware and software development personnel who are 
familiar with microprocessor system design. Design and 
interface techniques of the Z8000 CPUs and CPU support 
chips are covered in detail. Anyone interested in effectively 
using the Z8000 family processors should take this course. 
Some of the topics covered include: 

• Z8000 CPU architecture: Z8001, Z8002, Z8003, and 
Z8004 

• Z-BUS Memory and peripheral interfacing 

• Z8000 Assembly language programming 

• Z8010 MMU Memory Management Unit 

• Z8015 PMMU Paged Memory Management Unit 

• Z8000 Software development tools 

• Z8000 Development Module and other support 
products 

zao,ooo Processor Family Four days 

The Z80,000 is a 32-bit microprocessor that is object-code 
compatible with the Z8000 family of 16-bit processors. This 
course provides hardware and software personnel with the 
background needed for design, development, and 
debugging of Z80,000-based systems. The Z80,000 
Processor Family course is recommended for engineers 
already familiar with microprocessor architectures and 
assembly language programming who are interested in 
effectively using Z80,000 family processors. Some topics 
covered are: 

• Z80,000 CPU architecture 

• Memory and peripheral interfacing 

• Use of the on-chip cache and memory management 
device 

• Z80,000 assembly language programming 

• Software development tools and other supporting 
products 



EMS 8000 Emulation System One day 

This seminar details the use of the EMS 8000 emulator 
during development and debugging of Z8000-based 
systems. The emulator commands and their operation are 
fully described. The EMS 8000 emulation system is a 
powerful development tool for the hardware and software 
engineer. Some of the topics covered include: 

• EMS 8000 hardware design 

• Use of triggers as breakpoints or trace qualifiers 

• Mapping EMS memory to the target system 

• Performance measurements for benchmarking 
applications 

• Linking EMS systems for multiprocessor emulations 

• Building user-definable macros of EMS commands 

This course is recommended for all engineers interested In 
using the EMS 8000 Emulation System to analyze and 
debug Z8000-based systems. The Z8000 Components 
family course or equivalent experience is recommended as 
a prerequisite. 

Data Communications Concepts Four days 

An introductory course in data communications, this 
seminar provides the engineer with a thorough background 
in the terminology and operating concepts of this 
ever-expanding field. Topics include: 

• Data transmissions modes and formats 

• Data link controls: HOLC, SOLC, Bisync 

• Packet switching: X.25, X.75 

• Open systems interconnection 

• Z8030/Z8530 Serial Communications Controller 

• Local area networks 

• Future trends 

A background in digital electronics and a general 
microcomputer course or equivalent experience is 
recommended as a prerequisite for this course. 

UNIX for Non-Technical Users Three days 

UNIX for Non-Technical Users is a lab-Oriented presentation 
of the file generation and maintenance utilities In UNIX. This 
course is intended for users with little or no computer or 
operating systems experience. TopICS include: 

• Introduction to UNIX 

• The hierarchical file system 

• File generation and manipulation 

• The 'vi' screen editor 

• The C shell enVIronment 

Lectures are supplemented with lab exercises uSing the 
Zilog System 8000. 

UNIX User's Seminar Five days 

The UNIX User's Seminar IS a comprehensive overview of 
the powerful mUltiuser, multitasking UNIX operating system. 
It is intended for programmers, engineers, and other 
technical personnel with little or no knowledge of UNIX. 
Some topics covered are: 

• The kernel, shell, and file system 

• The C shell environment 

• File management tools 

• Editors and text processing 

• Program development tools 

The lecture is supplemented with lab sessions using the 
System 8000 microcomputer. As a prerequisite, students 
must have a general understanding of computers, 
operating systems, and simple programming tools such as 
editors. 
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Advanced UNIX Concepts Two days C Programming Four days 

A detailed examination of several topics introduced in the 
UNIX User's Seminar, this course is recommended for 
programmers using a UNIX system for software 
development. Topics covered include: 

• The 'awk' processor 

• The 'make' file processor 

• Advanced shell programming 

• Networking with UNIX 

• Advanced document formatting 

Lab exercises using a System aooo microcomputer 
supplement the lecture. The UNIX User's Seminar or 
instructor approval is required as a prerequisite for this 
course. 

UNIX System Administrator Three days 

The UNIX System Administrator course is designed for 
persons responsible for maintaining and administering a 
UNIX-based system. Some topics covered are: 

• System organization: kernel, shell, and file systems 

• System start-up and shut-down 

• File system checking and repair 

• Adding and deleting users 

• System reconfiguration and upgrades 

Lectures are supplemented with lab exercises on the 
System aooo microcomputer. The UNIX User's Seminar or 
instructor approval is required as a prerequisite for this 
course. 
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The C programming course is for programmers interested in 
learning C, a high-level systems programming language. 
The course includes class presentation and hands-on 
programming labs that allow students to write their own C 
programs on a System aooo microcomputer. Some topics 
covered are: 

• Program structure 

• Data types, data structures, and pointers 

• Program flow control 

• Program development on the System aooo 
• System calls on the UNIX Operating System. 

Some high-level language programming experience is 
suggested as a course prerequisite. 

Advanced Peripherals Course Three days 

This course is an in-depth study of the zaooo/zasoo family 
of peripheral devices, with emphasis on the Za030/ZaS30 
SCC, za036/zaS36 Cia, and za03a Fla. 

Introduction to Ada Programming 
This introduction to the Ada programming language is 
intended for programmers familiar with high-level 
languages. 



~f!!gg 
Elf{ON Corporotion 

Data Book 
Reader Response 

Your feedback about this document helps us ascertain your needs and fulfill them in the future. 
Please take the time to fill out this questionnaire and return it to us. This information will be helpful to us, 
and to future users of Zilog products. 

How are you using the Data Book? 

o As an introduction o As a reference o In school o General information 

What would have improved the Data Book? ___________________ _ 

Do you have a unique application that could benefit other users of Zilog products? 0 Yes 0 No 

If Yes, briefly describe, __________________________ _ 

Other comments and suggestions, ______________________ _ 

----------------- --- -------------------------------

Your Name ______________________________ _ 

Company or School Name _________________________ _ 

Address ______________________________ _ 

City ________________________ State ______ _ 

Zip, ___________ Phone ( 

o Check here to receive a copy of our current literfl,ture list. 
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