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1 Introduction

The M851 Kernel isaplatform that is geared for developing a variety of applications that can be
incorporated into the operating system during power up or downloaded to EEPROM through USB Datalink
communications.

This document serves as a guide for developing one type of application referred to as a Periodic Task. The
periodic task is executed only if the TOD is the foreground application. It is sub-divided into tasks that are
executed based on the the events occurring in the primary time zone. These events are the following:

Minute updates
Hour updates
Day updates

The periodic task can be used to do the following features:

Automatic forward/backward update at specified daylight-savings-time
Visual effects during any of the periodic task events (minute, hour or daily)
Screen savers

Etc.

1.1  Applicable Documents

The following documents serves as references in the creation of this document.

M851 Application Design Guide
M851 WristApp APl Reference Guide
S1C88349 Core CPU Manual

2 Overview

The periodic task are executed when specific update events from the primary time zone are detected. The
flowchart shown below shows when a specific periodic task is executed. The periodic tasks are highlighted
ingray. Take note that the TOD update and display occurs first prior to the execution of the periodic task.
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3 Bus Clock Speed Notes

By default, the bus clock is at 32768Hz. The following conditions below indicates when the MCU

switches to a2Mhz bus clock.

When the system detects that a periodic task isto be executed, it will check if the correct periodic
task code is loaded into the overlay memory area. If the task isalready loaded, it will execute it
immediately and not change the bus clock setting. If not, the system will increase the MCU bus
clock to speed up loading the code from EEPROM.
When an hour or day update is detected, the system will increase the MCU bus clock to speed up
processing of all the system tasks that needs to be processed during these conditions.

When a switch or ring event is to be processed by the application, the system will increase the
MCU bus clock speed. It will automatically go back to the lower bus clock setting after 5

seconds.
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4 Resetting the WatchDog

It is recommended that the periodic task complete its processing in the shortest possible time. When
processing of the periodic task takes longer then 2 seconds, then the reset watchdog APl must be included
at certain location in the code to prevent the MCU from resetting.

5 Code File Structure

The code file uses the variable-size random access structure having 4 records. The task for seconds update
is not supported in the M851, but it should still have its own record structure. The following diagram
shows the code file structure of a periodic task.

Allocation Size (16-bit)

Database Size (16-bit)

Mumber of App Specific Information (8-bit) = 0x03

Mumber of Records (16-bit) = 0x0004

Periodic Task Control Byte (8-bit)

Record Offset: Seconds Task (16-hit)

Record Offset: Minute Task (16-hit)

Record Offset; Hour Task (16-bit)

Record Offset: Daily Task (16-hit)
Task
L Second Task Code
C?f;h?:]ze 0xFC (ot supporfed)
|
Task
Code Size 0x=FD Minute Task Code
{16-bit)
Task
Code Siza 0xFE Hour Task Code
{16-bit)
Task
Code Size 0xFF Daily Task Code
{16-hit)
Unused Allocation
Section Description

Allocation Size

Timex Corporation

A 16-bit quantity that specifies the number of bytesthat is alloced
in the EEPROM for the periodic task code. Thisvalueisa
multiple of 64 bytes. This optimizes the download speed during
communications.

Nunber Of Pages = Dat abaseSi ze / 64
| f (DatabaseSize nod 64) > 0 then

Nunmber Of Pages = Nunber O Pages+1
Endi f



M851 Periodic Task Design

Rev 1.0

Database Size

Number of App Specific

Information

Number of Records

Periodic Task Control Byte

Second Task Offset

Minute Task Offset

Hour Task Offset

Day Task Offset

Second Task Code Record

Minute Task Code Record

Timex Corporation

Al l ocationSi ze = Nunber Of Pages * 64

A 16-bit quantity that specifies the number of bytes of the actual
codefile.

Dat abaseSi ze = Ofset(L) — Ofset (A

An 8-bit quantity that specifies the number of bytes stored in the
application specific header.

NumAppl nfor = Offset(D) — O fset(Q

A 16-bit quantity that indicates the number of records in the code
file. Thisfield isalways 0x0004.

An 8-bit quantity that specifies the available tasks stored in the
code file. Thiswill be used by the M851 OSto check if a
particular task is available in the code file prior to loading it into
the overlay memory. If abit is set, the task code must be

Bit Description

10000000B  Day task available

01000000B  Hour task available

00100000B  Minutetask available

00010000B  Second task available (not supported)

A 16-bit quantity specifying the base offset of the record where the
second task code is stored.

SecondTaskOffset = Offset(H) — O fset (D)

A 16-bit quantity specifying the base offset of the record where the
minute task code is stored.

M nut eTaskOFfset = Ofset(l1) — O fset (D)

A 16-bit quantity specifying the base offset of the record where the
hour task code is stored.

Hour TaskOF fset = Offset(J) — O fset (D)

A 16-bit quantity specifying the base offset of the record where the
day task codeis stored.

DayTaskOffset = Offset(K) — O fset (D)

The record contains three fields:
Fied Description

Code Size Number of bytes of entire record.
RecordSi ze = O fset(l) — Ofset(H)

OxFC Indicates the task type.

The record contains three fields:
Field Description
Code Size  Number of bytes of entire record.
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RecordSi ze = O fset(J) — Ofset(l)

OxFD Indicates the task type.
Hour Task Code Record The record contains three fields:
Field Description

Code Size Number of bytesof entire record.
RecordSi ze = O fset(K) — Ofset(J)

OxFE Indicates the task type.
Day Task Code Record The record contains three fields:
Field Description

Code Size  Number of bytes of entire record.
RecordSi ze = O fset (L) — Ofset(K)

OxFF Indicates the task type.

6 Screen Saver: Putting it all together.

This section will go through the process of building a periodic task that will implement a simple screen
saver. During aminute rollover, it will clear the display and prevent the TOD application from refreshing
thetime. The display will be restored when user switch inputs are detected.

WARNING: Thereis no debugging capability once the periodic task is
= y downloaded into the watch. You will either have a fully operational periodic task
or the watch resets during periodic task execution.

6.1 Files

The minute periodic task will be coded into one file while the rest will be created by the periodic task
utility (which are RET by default).

File Description

bl ank. asm Minute task to blank out the display.

6.2 Directory Structure

The build scripts requires a specific directory structure to facilitate location of required files. Create the
required directories for the application prior to using the build utilities.

All source files are to be stored under the C: \ MB51\ APP\ appnarne\ SRC directory.

All header files are to be stored under the C: \ MB51\ APP\ appnane\ Hdirectory.

All build scripts will be created under the C: \ MB51\ APP\ appnane\ BUI LD directory.
Output files during periodic task creation will be in the C: \ MB51\ APP\ appnane\ BUI LD
directory.

All executable fileswill be located in the C: \ MB51\ Bl Ndirectory.

All the M851 header and macro fileswill beinthe C: \ MB51\ | NCLUDE directory.

The assembler, linker and locator executable will be located in the C: \ C88 directory.

The figure below shows a snapshot of the blank directory structure:
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8% C:\m&51\app\blank

File Edit View Favorites Tools

Help

@ Back - \J_J J j_j Search |l.j£" Folders

FEX
I3

Address |B C:\mE51\app'blank

V|Go

Folders x P
I average ~ L—J build
= 3 blank
&) build o
@h = J h
I3 src l
I builtin
3 chrtod J -
I Copy of imewarp |
I counter
) demo w
S

The figure below shows thefile list for the blank periodic task sourcefiles:

8% C:\m851\app\blank\src

File Edit View Favorites Tools

Help

@ Back - \J_J J j_j Search |l.j£" Folders

B
I3

Address |B C:\mE51\app'blankisrc

V|Go

Folders

I average
= 3 blank
&) build
=3h
2 src
I builtin
I3 chrtod
I Copy of imewarp
I counter
) demo

[

| S

blank.asm
ASM File
3KB

6.3

6.3.1 Definitions

Coding the Periodic Task

There are no definitions required for this periodic task.
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6.3.2 Variables

A periodic task cannot use the ASD or ADD for data storage. It can however allocate a specified number
of bytesin the code and treat it like RAM since the code itself islocated in RAM area. There are no
variables required for the blank periodic task.

6.3.3 Suspending TOD Seconds Update

The TOD application uses 3 Time Zone Resource. Only one TZ resource is designated as the primary time
zone. The TOD application requests the primary time zone resource to send a display event every second
for display purposes.

For the screen saver, it will suspend the resource’ s display events using the following code:

; disable both second and m nute updates fromthe primary time zone resource
Id A, [ COREPTZI ndex]
KTOD_DEACTI VATE_ALL_DI SPLAY_UPDATES

6.3.4 Blank Screen Saver Code

The following code is the compl ete screen saver implementation.

; Periodic Task: Screen Saver - Bl ank Screen
; Witten By: Nino L. Sarmiento

Fil e Change History:

05/ 14/ 2003 NLS - Created file

I F @EF(' SUBROUTI NE' )
UNDEF SUBRCUTI NE
ENDI F
DEFI NE SUBROUTI NE "' ScreenSaver Task' "

Timex Corporation 7
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; disable both second and minute updates fromthe prinary tine

zZzone resource
I d A, [ COREPTZI ndex]
KTOD_DEACTI VATE_ALL_DI SPLAY_UPDATES

; clear display
LCD _CLR DI SPLAY

ScreenSaver TaskExi t:

; All periodic task nust exit through this section
; The periodic task builder will insert code to conplete task

6.4  Creating the Periodic Task

This section will guide you to a series of stepsto build aPeriodic Task. At this point, it is assumed that all
files required for the periodic task has been coded (and hopefully reviewed). A Periodic Task Builder
utility is provided in the SDK package that will facilitate the process. The utility islocated in the

C: \ MB51\ BI Ndirectory.

Timex Corporation 8



M851 Periodic Task Design Rev 1.0

=4 ME51 Periodic Task Builder

| | : [
|
I Appication Mome  [Eessen 5ave - Blank l I = Appheation !
| [ igpesiay [
I Folder Mama |H\l‘“ I I Mirnite Task File |
e I C:AmEST vapphhlapk e Vhilank. aom
|  Drescnphon [ﬁl.gﬂ\_{ ot chsplap every mirnte rolove: Henie Tk Fiba |
| Vosonfeqaes [5TT : D.ap Tk Fi Fle |
| PC Interacs | _______________
|- Pevodc Tash Contrsi——————| |
[# dlicws Wirwde Tack Evscution |
[ #liow Hour Task Execution |
| [ low Dely Tesk Evecuion |
e —
|
| Sorce Ddecloy o351 \apphplank erc
| BddDisctoy  [masTiappibbrib
: Irvehufe Desetoy [ AmBS 15 nchude
| Assembler Dieclony [vcem
Cregbe Build Scigts Aun Scapls Coeate Pesodic Tash Ainalyre Peniodic Tazk | I
eady SA6/200 B35 AM
Periodic Task Command Byte Directory Map \— Periodic Task Info Source File Map
Section Description
Periodic Task Control Byte Indicates the available task when this periodic task code is loaded into
the watch.
Directory Map Shows the locations of source files, executables, include files, and
assembler files.
Periodic Task Info Data sourceto fill out the*. TK file used by the PIM to download a
periodic task to awatch.
Source File Map A hierarchal view of the files associations to the actual periodic task

function.

NOTE: Theinformation displayed in the utility is stored in afile APPNAME.PSC. Thefileis
created when the build scripts are generated or it was saved through the File\Save menu. Thefileis
2 stored in the build directory of the application.

6.4.1 Periodic Task Control Byte

This control byte will be used by the M851 OS to determine the availability of the specific periodic task
code in EEPROM. If the box is unchecked, even if the codeis available in the code file, it will not be
executed by the M851 OS.

6.4.2 Directory Map
Specifies the directories that will be used in the creation of the build scripts.
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6.4.3 Periodic Task Info
Fill up all the required information in periodic task info section.

Field Description
Application Name Descriptive name of the application.
Folder Name Indicates the application folder name. Entering data in the Folder

Name text box will automatically fill up the required entriesin the
Directory Map section.

Description A brief description of the application.
Version Required Indicates the M851 firmware version that the periodic task is
referencing.

6.4.4 Source File Map
Add the files associated with the different application sections.

Section Description

Second Task File The source code to be located in the second task record. Second Task

is not supported by the M851 OSversion 018.

Minute Task File The source code to be located in the minute task record.
Hour Task File The source code to be located in the hour task record.
Daily Task File The source code to be located in the daily task record.

There are two procedures in adding files into each section of the Source File Map.
Using the Add File button;
Using Drag & Drop method from File Explorer.

Adding a Fileusing the Add File button.

Click on a section where the new file is to be added (the figure shows the “Minute Task File’
being selected. Then click on the “Add File” button to open up the Open dialog window.

Timex Corporation
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Select the file to be added in the section and click Open. The figure below shows thefile

“BLANK.ASM” selected.

Ceskion

Wy Documents

-

Tty Computer

iy Mootk
Places

File pma:
Flez of iyps

= &= @ FE

|Ha:i~:.=cm

= G|

|5n|.l|:eFies--.'.=l11i
™ Olpean o pad-orky

- Cancsl
-

After this operation, the file BLANK.ASM will be added under the “Minute Task File” section.

See figure below.
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Adding afileusing File Explorer.

Click on a section where the new file isto be added (the figure shows the “Header File” being

selected.

8y MB51 Periedic Task Builder
Ge Toos Hep
Fpoicstion Paansen

AppeatoriMame  |Scieen Saver - Blark

Fokier Hames [Blank.
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Open File Explorer and select the files to be added. Then click on the highlighted files and drag

them over the Source File Setup List window.
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After this operation, the file BLANK.ASM will be added under the “Minute Task File” section.
See figure below.

ABS1
G Toos Hep
Spplvsion Paanster Source File Sehup
Apdcaimbeme  |Sopeen Save - Blark =1 A i Ao
Fokder Hems rlihnh = Minubs Tk Fils
e e e e C:%mH51 vappyhliankheicUhlank acm
Diescription ﬁlaﬂcs aut cisplay ey mnwee aloee Hour Task Fis
Varsion Paguaad [ Dap Tk Fie File
FC IFlafacs |
Pennchc Tad Conbol
b Al Winita Task Execiilios
T b Hour Tasdh Evpciton
I~ Alop Dak Task Expcidion
Headei Diiectory o\ mBSuapptblank'h =it |
Sowce Dieckry  [imiSThappiblnii |
Buld il oy [ ArrBET o bl |
Irchacks CH1Bciodp Je & unchad
fazmmbie: Dimctony [ RS " i Fil Frmove Fi= !
Creale Bull Sciple AL Budd 5ot Cleate Perodic Tagk | Anakze Peiodc Tk ! Panadic Task Dormiade
Arsdy SA5003 34T 00

Timex Corporation

13



M851 Periodic Task Design Rev 1.0

6.4.5 Saving the Current Workspace

Selecting File\Save menu option will store the current workspace under the filename
C: \ MB51\ APP\ appnane\ bui | d\ appnane. psc. It can beloaded again by using the File\Open
menu option.

6.4.6 Creating the Build Scripts

Clicking on the “ Create Build Scripts’ button will create al the required scripts that automates the
assembly and linking of the source files. All script fileswill be created under the

C: \ MB51\ APP\ appnane\ BUI LDdirectory. This processwill also save the current workspace under
the filename C. \ 851\ app\ appnane\ bui | d\ appnan®e. psc.

Create Build Scripts |

M851 Periodic Task Script Builder E]

1 ,} Successful Generation of Periodic Task Build Scripts

Once the build scripts are created, it is not required to create them again during the debugging process.

6.4.7 Executing the Build Scripts

Clicking on the “Run Build Scripts’ button will execute all the scripts generated in the previous section.
This process will open up a command window where all the required scripts are executed. The build
process will take some time to complete.

Fun Build Scripts

MB851 Periodic Task Script Builder

L] E Assembling the application. Wait until the build window doses before selecting O,
L3

Timex Corporation
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CAWINDOWS\System32\emd. exe

Mot Find C:~m851-app~blank:xbuilds*.eprr
Mot Find C:~m851i-app~blank:~builds*.1nl
Mot Find C:m851%app“blank“build“=_cal
Mot Find C:m851%app“blank“build~=_hak
Mot Find G:m851%app“blank“build“*_ers
assembler vl. 2 p2 SHPABRBB242-B48 TASKING.

Section summary:
HR ADDR SIZE CYCLE HAME
1 BBF3ia 0863 3 .text
EACE8 obhject linker vi.2 p2 SHBBBEE 2426018 TASKING,
EACE8 locator vi.2 »2 SHBBAER242-B27 TASKING,

EACE8 assembler »1.2 »2 SHUBEEB242-H48 TASKING,

Section summary:

NR ADDR SIZE CYCLE MAME

1 BAF31A O@BL 28 .text
EACBE obhject linker vi.2 »2 SHNBBBEB242-818 TASKING.,
EBCBE locator wvwi.2 »r2 SHNBBBEB242-827 TASKING,

EBACBE assembler vl.2 »2 SHBAAEB 242848 TASKING.

Build Window
A successful build of the code sections for the periodic task will generate the following SRE files:

DAILY.SRE
HOUR.SRE
MINUTE.SRE
SECOND.SRE

NOTE: Wait until the build processis complete. Do not click on the “ Create Periodic Task”
. button until the command window is closed.

il

' WARNING: Executing the build scripts does not nescessarily mean that all the code sections
has been compiled properly.

6.4.8 Creating the Periodic Task Downloadable File
Clicking on the “Create Periodic Task” button will create the files that are downloaded to the watch.

Create Periodic T ask.

If al the code sections has been compiled properly with no compile and build errors, the distribution files
are generated for download and testing.

Timex Corporation 15
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MB851 Periodic Task Script Builder E|

\:\[‘) Successful Generation of Periodic Task Files

The distribution files are described bel ow:

File Description

appname.tsk Thisfileisrequired by the PIM. This contains information about the
periodic task such as: the codefile, firmware version requirements
and descriptive comments.

The appname is the name of periodic task.

appname.txt Description file for the PIM. Thisis a template only. Modify this
template and save it under another directory for distribution

appname_code_nnn.bin Thisisthe Periodic Task code stored in a format that the watch can
readily grab the correct section to be loaded into the overlay area for
execution.

The appname is the name of the periodic task.
nnn is the version number of the required M851 firmware.

For the blank periodic task, these are the following files generated:

blank.tsk
blank.txt
blank_code 018.bin

If there are no errorsin the sourcefiles, al the required files to build the downloadable file will be available
and executing the Create Periodic Task Downloadable Files would be compl eted.

shown in the screen snapshots below), this indicates that the build script was unable to complete compiling
the section due to errors in the source files attached to a section.

MB851 Periodic Task Script Builder

@ c:'ym351\app'blankibuild \minute, SRE not found. Correct errors and Run Build Scripts again.

Sourcefiles attached to the MINUTE section have errors.
If an error exists then you can view the source of the errors by opening the following files:

File Description

sourcename.ers Thiserror fileis generated by the assembler (AS88.EXE). If
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successful, the output of the assembler isan OBJ file.
The sourcename could be the section that generated the error.

sourcename.elk Thiserror fileis generated by the linker (LK88.EXE). If successful, the
output of the linker isan OUT file.

The sourcename could be the section that generated the error.

sourcename.elc Thiserror fileis generated by the locator (LC88.EXE). |If successful,
the output of the locator isan SRE file.

The sourcename could be the section that generated the error.

To incorporate this periodic task into the PIM, copy the above files into the APP directory of the PIM.

6.4.9 Periodic Task Memory Usage Analysis

Clicking on the “ Analyze Periodic Task” button will open up awindow that shows the memory usage of
the periodic task and determinesiif it can fit in the overlay memory area of the M851. A sampledisplay is
shown below. The maximum state usage must not execced the 900 byte limit of the overlay area.

Analyze Penodic Task |

= Periodic Task Script Builder

Code File:  blank_code_018_bin
Perindic Tazk Caontral Byte 0x20 [Min]
EEPROM Memom Lzage 64
Code Size h2
b awirmum State Uzage: 15
Overlay Size: 900
Perindic T azk | temaory L zage
Second Tazk [hot supported] 3
Minute T azk 15
Haur T ask. 3
D aily T agk, 3
ok
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6.4.10 Downloading and Testing the Periodic Task

Clicking on the “Periodic Task Downloader” button will execute the “M 851 Periodic Task Download

Utility”. Once open, click on the “Browse” button and select the appname.tsk indicated in the previous
section.

Periodic Tazk Downloader ‘

i PeriodicTask Download

Penodic Tazk Filename:

sblankhbuildblank. sk

T5K File Contents:

[Periodic Taszk] face
M ame=5creen Saver - Blank

Dezcription=Blanks out dizplay every minute rallover
ersion Fequired=01 8

CODE=hblank_code 018 kin

App Interface=

Download

Connect the watch to the PC using the USB cable. Once the watch displays“COMM READY”, click on
the “Download” button of the utility.

NOTE: The M851 Periodic Task Download Utility can be executed directly. Itislocated in
z the C:\M851\BIN directory.

6.4.11 Creating a Description File

Prepare a description file that will be used by the PIM to describe the periodic task. The filenameisthe
same as the task file name. In this example, the description fileis: BLANK.TXT. Thetext below showsa
sample entry for the description file.

PERI ODI C TASK: SCREEN SAVER — BLANK QUT

Descri ption:
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A "screen saver" for the TOD application. Once activated during a mnute
rollover, it will clear the display and prevent the TOD application from
refreshing the display during updates

The display will be restored during user switch inputs

Usage
NONE
Files
bl ank. t sk - application info
bl ank. t xt - application description (this file)

bl ank_code_018. bin - application code

6.4.12 Distributing the Periodic Task

The following files generated by the system and one manually created by the user will be used for
distribution of the periodic task.

Filename Description
application_name. TSK Information file required by PIM.
application_name. TXT Description of the periodic task and its operation.

application_name CODE_018. BI N Periodic task code.
application_name DBASE 018. BI N Periodic task databasefile.

application_name. DLL Periodic Task PC interface

The blank periodic task distribution files:

Filename Description

BLANK. TSK Information file required by PIM.

BLANK. TXT Description of the periodic task and its operation.
BLANK CODE 018.BIN Screen Saver - Blank code.

7 Trademarks

TIMEX is a registered trademark and service mark of Timex Corporation.

TIMEX DATA LINK and WristApp are trademarks of Timex Corporation in the U.S. and other
countries.

Night-Mode is a registered trademark of Timex Corporation.

INDIGLO is a registered trademark of Indiglo Corporation.
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