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Introduction RZK objects use theétnel services of the RZK
Core for resource managemernhese krnel ser
vices prwide a set of easy-to-ugdls as an inter
face to the end-user application to manadgereint

ZILOG's real-time preempte multitasking krnel,
RZK, is designed for time-critical embedded appli

cations. It is currently\ailable for ZiLOGS actvities, as shan in Figure 1 The Resource

eZ80Acclaim!™ &mily of devices that includes the " :
eZ80F91, eZ80F92, and eZ80F93 microcontrollergc;g ueue Managertilitates the threads as sheait

. or resources, and thEme Queue Manager pfo
and the 280190 and eZ80L92 miICroprocessorg;jyag pilities such as th&imedWait and Sleep
RZK is royalty-free, confgurable, scalable, and

) A \ functions.The Scheduler schedules and dispatches
mOdUIar In design; it prades a rich set of featl_Jres threads based on a scheduling golithe RZK Core
via easy-to-use and well-documentedls. Addi-

: : o Iso f h - Iéis th
tionally, RZK features are highly optimized to theéISO eatures hardwe-dependentlés that are spe

) : (}ific to particular architectures.
stringent memory and performance requirements o0 _ _
typical 8-bit embedded applications. The RZK Object Layer comprises a number of

gptional RZK objectssuch as threads, semaphores,
And memory managemeitthis modular approach
reduces theffial footprint of your application, which

. can optionally include certain RZK features based
Architecture on the applicatios’' requirements. RZK services can
The ZILOG Real-ime Kernel architecture folles a  be accessed by an application via a set of easy-to-
layered approacihe bottommost layer is the RZK useAPIs. The layered architecture of RZK reskit
Core, which preides some basiceknelservices. scalable, and mefeatures can be easily plugged in.
Above the core layer are the RZK objects, which are

used by the application via &l interface.

RZK is available in a standard release package th
includes an object library

User Application
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Figure 1. The RZK Architecture
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Features enabling the desloper to fine-tune RZK to applica

. e tion requirements.
ZiLOG offers features within its RZK release that d

are tailored to the requirements of typical 8-bitPpgrtable

applipations.The salient features of RZK are Most of RZK is written in CTo boost RZK perfor
described bels. mance, a f& of the critical routines are written in
assemblyOnly these fes must be changed when
RZK is be ported to a meplatform.As a result,
porting operations are minimized.

Fast Context Switching

RZK can contet-switch between threads in approx
imately 12us (measured on an eZ80F91 MCU eper
ating with 1 vait state at 5MHz). This intenal  |nterrupt Handling

includes the time required to_identify t_hemfeady— RZK manages all interrupt-related tasks. ltivites
to-run thread as well as the time required tesmd APIs to install an interrupt handler for a particular

restolre the ct:onma ofhtheévg:o trtlretads.,t fﬁ?“'t'tf‘g n peripheral deice, and to conditionally enable and
very lov system gerheadLontet-switching ime - ;55160 interruptsThe interrupt-handling mecha
exhibits naligible variations as the number of nism allavs the user to call RZKPIs from ISRs

threads increases. and also supports nested interruftse minimum

Small Memory Footprint interrupt lateng at 50MHz is 5ys.

RZK offers a ery lov memory footprintThe basic Threads with 32 Priority Levels

kernel and thread occupies or8KB of ROM. RZK : : -

. : e i provides preemptie as well as nonpreemysi
Other objects can be_ optionally Im_kln.AddltlonaI threads.The threads can either preempt other
Obje.CtS are Optr']m 'fzﬁd fc_)r m|fr1||:zrr£t|1<m MEMOTY threads based on priorityr share the CPU coopera
requirements—the fullersion o occupies tively among equal-priority threads using round-

about BKB of ROM. The minimum RAM required  ,hin schedulingThread priority can be changed at
is only about KB. run time

Modular Design Supports Priority inheritance

_The modular d_eS|gn of RZK enables th? user t?—?ZK supports a priority inheritance protocol to
mclude_ onlyobjects required bY the application, solve a priority iversion problem common in binary
thus saing memory space. RZK is released as a s maphoreghe law-priority blocked thread inher

of libraries, with each RZK object as a librafefi o e priority of the highest-priority thread bleck
Therefore, only the objects that are used in theapplbn that semaphore. RZistovides solutionsdr both
cation are included in thenfil davnloadable image. unbounded and bounded priorityénsion.

Configurable Interprocess Communication

System parameters such as thg number of Obje.cﬁSZK offers various mechanisms for interthread
(threads, semaphore, etc.) required can be mc'f'communication and synchronization:
at compile time. RZK allocates memory for the

objects’control blocks based on the number ofSemaphore _ _

objects speciéid in the con§juration fie. Features RZK provides both binary as well as counting sema

such as Delny support and Priority Inheritances Phores.To emege from deadlock scenarios, a prior

support can be enabled or disabled at compile timdy inheritance protocol is used.

Additionally, the duration of the RZK system timer pjessage Queue

tick is confgurable These compile-time comfira  RZK provides message queues for asynchronous

tion options mak RZK fully confgurable, thus communication between threads. It suppottf-b
ered message cgipg. High-priority messages can
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be placed at the front of the queTibreads can ait  Interrupt Example

on the queue based on their priority or FIFO. This simple application demonstrates the use of an
Event Groups interrupt within the RZK evironment to synchro
Event Groups are pvided for control synchroniza nize and generate the display of a message by an idle
tion and do not contain grinformation.An event  thread.

group can accommodate a maximum of 2dngs.
This aspect isery useful for synchronizing multiple
threads based on speciévents.

Other applicationxamples demonstrate the use of
the message queue, priority scheduling, and round-
robin scheduling.

Software Timer _ . Development Tools

RZK provides softvare timers to imoke periodic _ _ _

tasks at periodic inteas. RZK is supported byhe ZILOG Developer Studio
o ] ] Integrated Deelopment Erironment (ZDSI),

RZK maintains a system tick with the help of ahich provides compiling, delbgging, and project-

hardware timer deice that enables RZK threads to building tools for the quick and &éient deelop-

run the softvare timey perform timed blocks on  ent of embedded applications. ZD& included
resources, and support clock functions. in all eZ80 deelopment kits.

Memqry Management . _ Packaging
Fixed-size memory pools are pided for determin ) _

istic memory allocation, which isevy useful for The standard RZK package for eZ80 is supplied as a
time-critical applications. RZK also supportriv  C object library modulend applicationxamples.

able-size memory allocation with features such ab .
finite and infinite blocking. ocumentation

. The following documents describe the features,
Demonstration Examples functions, and usage of the ZiLOG Re@h& Ker

The standard RZK package pites seeralsample Nl and arexailable in each RZK kit.
applicatiors that demonstrateavious features of the RzK Quick Start Guide

RTOS for easy reference. Enables the user to install the RZK sadre and
quickly get up and running. It guides the user
Router Example through a sample application.

This application simulates a data router using-rel
vant RZK objects to demonstrate the routing o
paclets and messageRhe folloving RZK features
are shwn:

ZK User Manual
Offers a detailed»glanation of the dferent RZK
configurations and sample applications. It also-con

tains a section that analyzes RZK performance-num
Thread communication with message queues bers and KQs.

Thread synchronization with semaphores and  Rzk Reference Manual

event groups Provides a compreheng explanation of thé\Pls
Use of timers and data structures pided by RZK.

Use of memory partitions
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Ordering Information

RZK Package Part Number Description Support

Standard Release = EZ800000100KRO Object code/library package Free support via
www.zilog.com

Forthcoming Releases Network Services

A full fledgedTCP/IP stack is in delopment for
RZK which will make offer basic as well as
adwanced netwrking features for My-cost embed
RZK Device Driver Kit ded netwrking applications.

A device driver framavork which supports delop :
ment of drivers for most of the peripherals on theFI_ash File System _
eZ80 product line will be praded. Board support A file system to manage thash media.
package consisting of d@grs for most of the periph  This publication is subject to replacement by a later
erals is also planned in forthcoming releases. edition. To determine whether a later editionisgs,

or to request copies of publications, contact:

ZiLOG plans to intgrate the dllowing featuresvith
RZK in upcoming releases.

ZiLOG Worldwide Headquarters
532 Race Street

San Jose, CA5126

USA

Telephone: 408.558.8500
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www.ZiLOG.com
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