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ET-ARM7 STAMP LPC2119

ET-ARM7 STAMP LPC2119 luvanlulasnauinsiaaslunszna ARM7TDMI-S Core a4

Ranltlulnsaauingiaas 16/32-Bit 1A 64 Pin ki ldwasanumadle MCU Uszanuasn dauasnil

@wanld MCU wa$ LPC2119 2e4 Philips TnaniseenuuuiaseairsassuefaiuaziduEzainisdnang

uafalidawinanivaliinasanistinlillseynaldau Taeldin MCU - wndnnsassauiugilnenl

da/ dlo 3| o ¥ dl o A o o o A 1
‘Wuﬂ’]u%'ﬂ’]L‘]J‘LLLL@zﬂﬂﬂﬁﬂﬂﬂﬂqim‘ﬁ\i’]uﬂ’muﬂﬂ smm'mma‘mm@mmqm@zmmﬁmm‘m@mqL,flu

seifauivaldaunsnmaldnuldlaaazaan souafaldln +3.3v awnnsasiu 110 Mdudyoyio

5V 18 Fiauasall Connector UARTO (RS-232) A 1491 1 Port 47115U%11n13 Download Hex File 39

Haulunsdeans RS232 lulilsunsu Application NdeuAULES

AMANLAUDILDSA

1.

2.

14 MCU mszna ARM7TDMI-S Lua§ LPC2119 9484 Philips faiflu MCU 2110 16/32-Bit
14 Crystal 19.6608 MHz Tt MCU ansnsailszananafaaninuidageanil 58.9824 MHz
SeldanusanAy Phase-Locked Loop (PLL) nerlusa MCU 184
sa95uNNs T sunsuILL In-System Programming (ISP) was In-Application Programming
(IAP) £114M14 On-Chip Boot-Loader Software Einun14 UARTO (RS232)
Power Supply lfusasslufin +3.3v Wi (3.0V — 3.6V + 10% Error)
nelu MCU HntlagiaainanTusunsuuuy Flash 2um 128 KB, wilsamanudandaya Static
RAM a141m 16 KB
AU GPIO g9gnliy 46 1/O Pins dunsnidieNseiuszy 10 iy Fryeyou 5V 16 R
ATy GPIO azdinsldanuganiuaas Function %uq%nﬁqﬁ
" SPIA1UI 2 189 ,12C 1 989, CAN 41U31 2 184 , 4-Channel 10 Bit A/D Converter
" UART WUU Full-Duplex 4114931 2 984 A8 UART 0 8Mmsg1u 4 Pin ETT ludtyayin
9¢AU RS232 Level kay UART 1 ludtyoynniszau TTL Level
" Timer 32-bit A U 2 489 (4 Input Capture / 4 Output Compare ), PWM Output
,Watchdog Timer ,Real Time Clock
NMUYUUNHIHINUTTNTNG -40 to +85°C
Dimensions: -  PCB Size 1575 x 2559 mil (~ 40 x 65 mm)
- 92221 ANNAIN 1500 mil AKEN 2500 mil (~ 38.1 x 63.5 mm)

- 9TYYITUINAN 2 X 25 Pins I/O Connector 100 mil (~ 2.54 mm)

ElT
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And
and
BTd
0Td
Ed
[eEd

1

6 60

UUNELAT 1 AB Crystal 19.6608 MHz #AN1&ILaT 6 A8 CPU ARM7 LPC2119 284 Philips

UNELAY 2 WAz 5 A GPIO 0 AW P0.0 — P0.25 Uaz P0.27 — P0.30 A1U3UAIuNA 30
Pins aunsnsasiuginsninddnynyn 1/0 1w 3.3V uaz 5V 14
waNELaT 3 Ae AB UART 0 38 Serial Port 41iuAnsteiuglnsnininsgiu RS232 uay

1114 ISP Download Connector a115111l5unsN Hex file agLasn

ET-RS232

> Z
28

RNGLAY 4 Aa 9AFa GND 49U BNNELaY 11 Af 9A6a Power Supply +3.3V 284185A

UNELAY 7 AB GPIO 1 Aus P1.16 — P1.31 A9uauiauna 16 Pins a18130909509Un 907

o

Ndrynyrne 1/0 1w 3.3V uaz 5V 14
UNLLAT 8 A A9MT RESET 491 N1elae 10 Aa &3mT LOAD (BSL)
UNELATY 9 A LED AuA9 LAAIADNLNNTIN91UT89 Power Supply

uNELAY 12 Aa asadtynynod RESET 415U Reset gunsainneuan
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. ¥ o 4
n15 Download Hex file l¥inu MCU a1a40u85A
n19 Download Hex File MifusuaeiAn1uan Flash 189 MCU luuafaiiv axldlilsunsuia
LPC2000 Flash Utility 284 Philips B9asfinfaniy MCU 6Ny Serial Port 284maniinlaes PC Iag

Tsunsusanannainiranniimanlilsunsn s www.semiconductors.philips.com

UWAAWNIS Download HEX File T#inu MCU

1. pagadnynn RS232 seudnefndeansaynsd RS232 1a4 PC uazafn (ET-RS232)
2. anglWiaeneasauns +3.3V liuuess aeavdanmiu LED &uad (PWR) Aiagqnaliidi

3. &4 Run Tlsunss LPC2000 Flash Utility 184 Philips @9azldnasagil

._;..- 2000 FlashildElity EEQ

File Buffer Help

m]]]]m LPC2000 Flash Utility V2.2.1

Flazh Programming Eraze / Blank Communication
Filerarne: ( Connected To Port: |

Blank Check {* Entire Device COM2: B

(" Selected Sectors

lze Baud B ate:

pload ta Flazh ~ 33400 -
Start Sector: 2 (

Erase ’—
Compare Flash e End Beclor Time-Out [gec]: |_2

Device Use DTR/RTS
Device: |1 pC2119 - = Part ID: ] JorResetand
#TAL Freq. [kHz]: 19580 Device D 5 BootloaderlD] Selection

4

4. Gufuimuadsadensiediullsunsuaadesnis Selunsdlildiu LPC2119 204
Lafn ET-ARM STAMP LPC2119 2048717 sfidentmunpnsinelstulsunsussil
1) 1@8n COM Port linsaiiuusneLas Com Port AlF a3 (luFaaging COM2)
2) #1n Baud Rate @gﬁ'mm 4800 - 38400 Failupnfinagauudallélae lkifn
Ty viseldArAvnFannmnsgiupe 9600
3) W@annuuates MCU lunshinse TuiiAe LPC2119
4) NPUAAIATARNDA aaadalawnes Wnseiunlfluaiangluuesa laasiuun i

waenflu KHz wazsinuldainu 5 uan lunilden 19.6608MHz @evinfu 19660

ETT
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5) AanWNAN]uA4S Read Device ID WaRnsiafiu CPU avaziidanauaiuniimauln

\ig Boot Mode slauanalugil

ity -

Flease reset your LPC2000 board now and then press Ok

6

6) linaaamd RESET waz LOAD (BSL) Auasm ET-ARM STAMP LPC2119 1iWaninns

Reset 13 MCU %11911411 Boot Loader Audumausasali

14 14

" Apgamd LOAD (BSL) Anald

a &

" naadnd RESET tnediadmd LOAD (BSL) fnafnaat]
" slaeaaind RESET Inaiiadnd LOAD (BSL) flannéngat)

" ylaasadnd LOAD (BSL) Hluaaugaiig 1aFaudnasn@niundn “OK.

7) WeRaseiu CPU 16 Azt ngsaaziden Part ID waz Boot Loader ID Adgl

..;-.- P00 Blas il EEE

File EBuffer Help

D]]]IEE LPC2000 Flash Utility V2.2.1

Flazh Programming Eraze / Blank Communication

[

Filename: Connected To Port:

\D:\BRM Frojecttimages ambGRIO_T\GRIOT . ] 8 Blank Check (e Entire Device COM2: -

i Selected Sectors

P Uze Baud Rate:
|Jpload to Flazh [ 38400 -
_— 9 Start Sector:
Eraze ,—
Compare Flagh ‘ | B Time-Out [sec]: |_2
Device Ulze DTR/RTS
Device: Part IO r for Reset and

HTAL Freq. [kHzl (19580

Read Part 1D Successfully

Boot Loader

Boat Loader D Selection

8) linnn1naann1uua HEX File fazninisdalysungy

9) 1iNn12AANWNEN “Upload to Flash” @aazifiuanlisunss LPC2000 a¥idufumin

v ¥
n13 Download  diagyaliiy MCU  viudl tneTuduneuiiliisaaundinisinauaes

Tisunsnaziadaanysnd pagyl

ETT
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=S EPCZ000
File EBuffer Help

ashUtility

PHILIPS

LPC2000 Flash Utility V2.2.1

Flazh Programming Eraze / Blank
Filename:
|D:"\.-’-'«F|M Projectyimages armsGRIO_TSGRIOT .. Blark Check {+ Entire Device
" Selected Sectors
= lplosdita Flash o >
................................................ Start Sector:
Eraze
Compare Flagh ‘ End Sector
Device
Dewvice: :
Fead Part 1D
HTAL Freq. [kHzl (19580 Device 1D

Boot Loader [D:

eepmgr 5

Communication

Connected To Port;
COME: -

Uze Baud Rate:
38400 -

Time-Out [sec]: |_2

se DTR/RTS
r for Reset and

Boot Loader

Selection

[F'ru:ugress:

10

Uploading to LPC2000 RAM and Copying to Flash Memony

10) WanfmaasllsunsuiaiaEausasudn Winaaamnd Reset fuasn G4 MCU ag

Bufun191un T sunsuN49 Download i

Board Dimension

A

A

2559 mil

2500 mil

1575 mil

1500 mil

gl -

FEEEEEREEE

S
E‘“r
= =] |5

i

100 mil
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ET-ARM7 START KIT V1.0 / EXP

ET-ARM7 START KIT V1.0 / EXP \{ugn “ARM Base Socket” liduiuaiuayunisld

aaniugeluga “ET ARM STAMP LPC2119” vidaluga ARM Burpiiiawnaiieariu togludause
1M “ARM Base Socket” 138 ET-ARM7 START KIT V1.0 uaz ET-ARM7 START KEI V1.0 EXP A
dsznavluéiag fmiﬁugmﬁé’]Lﬂuz?imi”umiﬁﬂmF'iﬂuim@zmm@ﬂﬂ%ﬁmuw&‘wmmﬁhﬂmm MCU
nazna ARM Tnanneluuesalddamiaunasldomisniuli i dnuetwasudauldun
® qgasunadane Wl wuy Bridge Rectifier 2108 1A w¥aua9as Filter @a1ungaldiy
uvgadng g AC uaz DC awa 7-12V
® 1347 Regulate 211A +3.3V / 500mA FmsulFanufluumassneidesnaas 9L
TunA “ET-ARM STAMP LPC2119” Waz24as /O rﬁi’]ajﬁwﬁmmm@hmmm 3.3V
w¥ea LED uaneanuzdidien uazan Connector iensaldenu wsaguazsaie
® 9397 Regulate 2uA +5V /1A frsuldanniuumasang Tniaessas iy
aauAAdHA LCD warglnanl 10 e ildfuumasansauiaaue +5v wian LED
LARIANTLEALAY Wazqn Connector iawsielduu Haaduaziiie
= qeasdensiaaeuaniua LCD WUy Character w¥ew VR uiupanuadng Taeld
Aryrynnd GPIO1[16..21] N9 0F9A T LCD WL 4 Bit Interface
= dasia ARM JTAG 2u1m 20Pin (HEADER IDE 2 x 10) dwiu 4 denseiuga
Hardware ARM JTAG lun1s Debug n13nnenuaes MCU  Taadn@eedoynyio
SNBIMINNINTTIULES “Multi-ICE System” 283 ARM %qmmmﬁifalﬁmuéwﬁum
Hardware Debugger 184 ARM ‘ﬁ@@ﬂLLUUT@E%’N%QMM‘j‘gﬂuﬁmﬁu‘ﬁiﬁﬁx‘mmm
= Q943 LED WaAIHaUUL Sink Current Wlnide 3.3V Iae’ld LED Aumszunn 3mm.
MU 4 70 43U 1ElUNNIMAAeLIN199119IUL89 Output AN’
" 9astlfuusedu 0-3.3V tneldsasnunul fuan lduuunenduuudunuliu anuau
4 qm Aniuld lun1megeUn19inauLes A/D
3947 Push Button Switch 4931 4 g0 duiuldnageuni1911911384 Input 6197
= Q943 Mini Speaker a1u15uldnaaauninniinides Beep Md‘i’a@ﬂ\i%u”]
" Nufidmsutinriaeasfindinaunn scm x 4.5cm e ldilufiuAiRafa Photo Board
74 AD100 211/ 360 A0

" dasia Header #1iusesfulnga “ET-ARM STAMP LPC2119” wisalugaausnd

1amiunian Connector dMuFusielilfaasasmaasdsieiauuusaguazsiais

ElT
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TA594519U25m ET-ARM7 START KIT V1.0 / EXP

OO0 @[] ]|[e

560| | 560 | |Db60 560

+3V3 [10K] 0k |BCS4r Mini-SPK GND

O[O

OF
OF

[ | o
n
LLTTTRO
LY g o
@ gg |:|o LM7805
| L OONO
gﬁ - |1
EEE
O 5526 100uI‘/25V100uF/13V
&% (12) e '
7-10VAC/DC
; alga; = sl*]g E
AR[R[R| B R[R %

s1luanalAsead19ua3 ET-ARM7 START KIT V1.0 / EXP

= uaneun - ginsninialunseudunsalaifilugy “ET-ARM7 START KIT V1.0” usiazs

agflan1elugu “ET-ARM7 START KIT V1.0 EXP” wintiu

ETT
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W5a ARM JTAG

VTref

NTRST

TDI

TMS

TCK

RTCK

TDO

RST#

NC

NC

VTarget
GND
GND
GND
GND
GND
GND
GND
GND

GND

ARM JTAG Pin Connector

W@ LCD

+VCC

RS

EN

D1

D3

D5

D7

GND

VO

RW

DO

D2

D4

D6

ET-CLCD

d06ia “ARM JTAG” # azldduiy
dansaiuginenl “ARM JTAG Debugger
do o de oo o o e e
eiiesingT] NAREEdnyMLLLIREAUTLTA
ARM JTAG 18939 Multi-ICE System GR
ANNNAINNTOIUNNINN Debug AULASANTU Ay
et AUAMNAINITDIBY  “ARM  JTAG
Debugger”  uazlisunsusasiu  Aagtinan
dl 1 v o il/ 1 dsj aaa [
wansiadouiluvan laadasail ne ann u
NG 9a0NULILILAL AR FEIATYIYI0MANN
FYIUIRS MCU  aanundnisizes 313
WaanaANazaanlunisldnumin

Agluilaqiiu ginsaflddmiuiong
Debug NIINNUEE9 ARM ENUNINA9U0S

ARM JTAG 111 a2 H91A1 AR ULNLNENIN

¥
=

apa LCD o & N1IieNsAafil

[=IN

LCD wuy Character %n3u 74 Controller
2949 Hitachi twef HD44780 wizaiauwin
Tnedasiaiiazdminiamig Huanidion
5199 “ET-ARM STAMP LPC2119” Au
LCD Uy Character
Tmm@ﬁ@wi@”tytmmmm MCU
1/l Character LCD tuazaanuuylngld
saslumsdensofluwy 4 s lneld
&ryryand GPIO1[16..21] aan MCU luns

AUANNITLAPINATDY LCD

El

I



ANaNIsldNuLasn ET-ARM7 START KIT V1.0 / EXP 123

N5 b49U% LED WaARIHA
LED WAAINATIRNUDTA AzfARN9asuuusunssd (Sink Current) Tagldnuuuadans +3.3V
Musaalaan “0” (0V) uazugavinauataan “1” (+3.3v) Tnadlvianun 4 90 Tnensasludouilay

& miunageun1sineuees GPIO A mineuliinaily Output wuuladn

+3.3V
- 560 LD
les]
: [ 4
= "4

N5 19129255 ULTIAU (0V-3.3V)

wWasliuussiurasuefaar ldFs unwlfuan lduuuinendt aiadununyudniulFuen

=< A, '

Tneneastldiuumasans +3.3V laaazls Output LSS UTINANTZ1I19 OV DN +3.3V ANNN17U5
P

ANTBIFIFUNUW BTN e 4 10 1EAMFuAF19Us9AU Input NBNARBLNNIYINLLE99AT A/D

+3V3

10K

UTOA

N5 b991U9945 Push Button Switch

2943 Push Button Switch a2 9945 Switch WUL nARA-Uaeesy (Push Button) Wiana4as

a

Pull-Up Mfuunasane +3.3V Ingluangnadndislignnaas aranuziilulaan “1 usiileading

gnnaagas ianuziiuladn “0” Tnansasdautlaziletdoniu 4 ga & wiumageunsng L8

U

] dl ¥ o ¥ a
GPIO ANTNANAILANNITN NIUARINATAVE Input wuulaan

10K

B] N/

UMS
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N5 97U 295N LU ALA S

e liades agldanlwaauindn (Mini Speaker) nWiaudnea9anaudamasivuy NPN

Avsudunszwalinuaning ldiunmnaea

o % a ” o %
12UNA +3.3V Neusaalaan “1 LASUEANINTUAIEL

Taan 0" Tmelunisvinauiusiesdedyarnlaaniiduanunselifuainaieairadunnud

RENANNARINIT

dS ININ

2935 UaIae I

8V IVNI

1

LySOd

naasusadans g unsalganulanuln AC waz DC aum 7-12V 16 Tagnaasnia

unagang I ludaunidungas Regulate Tiuasiiviagauidu +5V uaz +3.3V

NIA+
0

1

LM7805

By

L+
~

Y|

Vin

a
4
o}

Vout

1t
prm— T~
0.1uF

OADVATI-L

o

100uF25V

100uF/16V

UA78M33(3V3)

Vin

Vout

4
o

FERRIDE BEAD ~ +3V3

MO

— N
(aay) AS+
'4

560

o~

AY|
/1
A91/ANLY

330

NN

0.luF=/=

(NFTID)E AL+
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1. DATA STRUCTURES

1.1 Events

NHUFIUYBI3VVUHUAMS uC/OS-TI

M1919 A-1 DATA STRUCTURE (Events: OS EVENT)

Structure OS_EVENT EVENT CONTROL BLOCK
void * OSEventPtr Pointer to message or queue structure
OSEventTbl
INT8U List of tasks waiting for event to occur
[OS_EVENT TBL SIZE]
Count of used when event is a
INT16U OSEventCnt
semaphore
OS_EVENT TYPE MBOX,
INT8U OSEventType OS EVENT TYPE Qor
OS_EVENT TYPE SEM
Group corresponding to tasks waiting
INT8U OSEventGrp
for event to occur

M3 A-2 DATA STRUCTURE (Events : OS MBOX DATA)

Structure OS_MBOX DATA MESSAGE MAILBOX DATA
void * OSMsg Pointer to message in mailbox
OSEventTbl
INT8U List of tasks waiting for event to occur
[OS_EVENT _TBL _SIZE]
Group corresponding to tasks waiting
INT8U OSEventGrp
for event to occur
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M1919 A-3 DATA STRUCTURE (Events : OS_ Q DATA)
Structure OS_Q DATA MESSAGE QUEUE DATA
Pointer to next message to be
void * OSMsg
extracted from queue
Number of messages in message
INT16U OSNMsgs
queue
INT16U 0SQSize Size of message queue
OSEventTbl
INT8U List of tasks waiting for event to occur
[OS_EVENT _TBL SIZE]
Group corresponding to tasks waiting
INT8U OSEventGrp
for event to occur

M99 A-4 DATA STRUCTURE (Events: OS SEM DATA)

Structure OS_SEM_DATA SEMAPHORE DATA
INT16U OSCnt Semaphore count
OSEventTbl
INT8U List of tasks waiting for event to occur
[OS_EVENT _TBL _SIZE]
Group corresponding to tasks waiting
INT8U OSEventGrp
for event to occur
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1.2 Memory Partition

M99 A-5 DATA STRUCTURE (Memory partition : OS_MEM)

Structure OS_MEM MEMORY CONTROL BLOCK
Pointer to beginning of memory
void * OSMemAddr
partition
void * OSMemFreeList Pointer to list of free memory blocks
Size (in bytes) of each block of
INT32U OSMemBIkSize
memory
INT32U OSMemNBIks Total number of blocks in this partition
Number of memory blocks remaining
INT32U OSMemNFree
in this partition

1319 A-6 DATA STRUCTURE (Memory partition : OS MEM_DATA)

MEMORY CONTROL BLOCK
Structure OS_MEM DATA
DATA

Pointer to beginning of memory
void * OSMemAddr

partition
void * OSMemFreeList Pointer to list of free memory blocks

Size (in bytes) of each block of
INT32U OSMemBIlkSize

memory
INT32U OSMemNBIks Total number of blocks in this partition
INT32U OSNFree Number of memory blocks free
INT32U OSNUsed Number of memory blocks used
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1.3 Task

M1319 A-7 DATA STRUCTURE (Task: OS_STK DATA)

Structure OS_STK DATA TASK STACK DATA
INT32U OSFree Number of free bytes on the stack
INT32U OSUsed Number of bytes used on the stack

1319 A-8 DATA STRUCTURE (Task: OS_TCB)

Structure OS_TCB TASK CONTROL BLOCK
OS STK * OSTCBStkPtr Pointer to current top of stack
Pointer to user debnable data for TCB
void * OSTCBExtPtr
extension
OS STK * OSTCBStkBottom Pointer to bottom of stack
INT32U OSTCBStkSize Size of task stack (in bytes)
Task options as passed by
INT16U OSTCBOpt
OSTaskCreateExt()
INT16U OSTCBId Task ID (0..65535)
struct os_tcb* | OSTCBNext Pointer to next TCB in the TCB list
Pointer to previous TCB in the TCB
struct os_tcb* | OSTCBPrev
list
OS EVENT | OSTCBEventPtr Pointer to event control block
Message received from OSMboxPost()
void * OSTCBMsg
or OSQPost()
Nbr ticks to delay task or, timeout
INT16U OSTCBDly
waiting for event
INT8U OSTCBStat Task status
Task priority (0 == highest, 63 ==
INTS8U OSTCBPrio

lowest)
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Structure OS_TCB TASK CONTROL BLOCK

Bit position in group corresponding to
INT8U OSTCBX

task priority (0..7)

Index into ready table corresponding to
INT8U OSTCBY

task priority

Bit mask to access bit position in ready
INT8U OSTCBBItX

table

Bit mask to access bit position in ready
INT8U OSTCBBItY group

Indicates whether a task needs to
BOOLEAN OSTCBDelReq

delete itself

2. GLOBAL VARIABLES

MIN A-9 GLOBAL VARIABLES
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GLOBAL VARIABLES
INT32U OSCtxSwCtr Counter of number of context switches
OS_EVENT * | OSEventFreeList Pointer to list of free EVENT control blocks
OSEventTbl
OS_EVENT Table of EVENT control blocks
[OS MAX EVENTS]
INT32U OSIdleCtr Idle counter
INT8S OSCPUUsage Percentage of CPU used
Maximum value that idle counter can
INT32U OSldleCtrMax
take in 1 sec.
Value reached by idle counter at run
INT32U OSIdleCtrRun
time in 1 sec.




M54 A-9 (AD)

132

GLOBAL VARIABLES
Flag indicating that the statistic task is
BOOLEAN OSStatRdy
ready

INT8U OSIntNesting Interrupt nesting level
INTS8U OSLockNesting Multitasking lock nesting level
INTS8U OSPrioCur Priority of current task
INTSU OSPrioHighRdy Priority of highest priority task
INT8U OSRdyGrp Ready list group

OSRdyTbl
INT8U Table of tasks which are ready to run

[OS RDY_TBL SIZE]
BOOLEAN OSRunning Flag indicating that kernel is running
INTSU OSTaskCtr Number of tasks created
OS _TCB * OSTCBCur Pointer to currently running TCB
OS TCB * OSTCBFreeList Pointer to list of free TCBs
OS TCB * OSTCBHighRdy Pointer to highest priority TCB ready to run
OS TCB * OSTCBList Pointer to doubly linked list of TCBs

OSTCBPrioTbl
OS TCB * Table of pointers to created TCBs

[OS_LOWEST_PRIO+1]
INT32U OSTime Current value of system time (in ticks)
INT8U const | OSMapTbl[] Priority->Bit Mask lookup table
INT8U const OSUnMapTbl[] Priority->Index lookup table

FUNCTION PROTOTYPES

3.1 Semaphores

INT16U OSSemAccept(OS_EVENT *pevent);

OS_EVENT *0OSSemCreate(INT16U cnt);
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OS_EVENT *0SSemDel(OS_EVENT *pevent, INT8U opt, INT8U *err);
void OSSemPend(OS EVENT *pevent, INT16U timeout, INT8U *err);
INT8U OSSemPost(OS_EVENT *pevent);
INT8U OSSemQuery(OS_EVENT *pevent, OS_SEM_DATA *pdata);
OSSemDel() opt:

0S_DEL _NO _PEND

OS_DEL_ALWAYS

OS_SEM DATA:
INT16U OSCnt;
INT8U OSEventTbl[];

INT8U OSEventGrp;

3.2 Mutual Exclusion Semaphores

INT8U OSMutexAccept(OS_EVENT *pevent, INT8U *err);

OS_EVENT *OSMutexCreate(INT8U prio, INT8U *err);

OS_EVENT *OSMutexDel (OS_EVENT *pevent, INT8U opt, INT8U *err);
void OSMutexPend(OS_EVENT *pevent, INT16U timeout, INT8U *err);
INT8U OSMutexPost(OS_EVENT *pevent);

INT8U OSMutexQuery(OS_EVENT *pevent, OS MUTEX DATA *pdata);

OSMutexDel() opt:
0S_DEL _NO PEND

OS DEL ALWAYS

OS MUTEX DATA:
INT8U OSEventTbl[];
INT8U OSEventGrp;

INT8U OSValue;
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INT8U OSOwnerPrio;

INT8U OSMutexPIP;

3.3 Event Flags

OS_FLAGS OSFlagAccept(OS FLAG GRP *pgrp, OS_FLAGS flags, INT8U
wait_type, INT8U *err);

OS_FLAG_GRP *OSFlagCreate(OS_FLAGS flags, INT8U *err);
OS_FLAG_GRP *OSFlagDel(OS_FLAG_GRP *pgrp, INT8U opt, INTSU
*err);

OS_FLAGS OSFlagPend(OS FLAG_GRP *pgrp, OS_FLAGS flags, INT8U
wait_type, INT16U timeout, INT8U *err);

OS_FLAGS OSFlagPost(OS FLAG_GRP *pgrp, OS_FLAGS flags, INT8U
operation, INT8U *err);

OS_FLAGS OSFlagQuery(OS_FLAG_GRP *pgrp, INT8U *err);

OSFlagDel() opt:
0S_DEL_NO PEND
0S_DEL_ALWAYS

operation:
OS_FLAG_CLR

OS_FLAG_SET

wait_type:
OS_FLAG_WAIT CLR _ALL
OS_FLAG_WAIT CLR_AND
OS_FLAG _WAIT CLR_ANY
OS_FLAG_WAIT CLR OR
OS_FLAG_WAIT SET ALL
OS_FLAG _WAIT SET _AND

OS_FLAG_WAIT SET ANY
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OS_FLAG_WAIT SET OR

+0S_FLAG_CONSUME

3.4 Message Mailboxes

void *OSMboxAccept(OS_EVENT *pevent);

OS_EVENT *OSMboxCreate(void *msg);

OS_EVENT *OSMboxDel(OS_EVENT *pevent, INT8U opt, INT8U *err);
void *OSMboxPend(OS_EVENT *pevent, INT16U timeout, INT8U *err);
INT8U OSMboxPost(OS_EVENT *pevent, void *msg);

INT8U OSMboxPostOpt(OS_EVENT *pevent, void *msg, INT8U opt);

INT8U OSMboxQuery(OS_EVENT *pevent, OS MBOX DATA *pdata);

OSMboxDel() opt:
OS_DEL NO PEND

OS_DEL ALWAYS

OSMboxPostOpt() opt:
0S_POST OPT NONE

0S_POST OPT BROADCAST

OS_MBOX_DATA:
void *OSMsg;
INT8U OSEventTbl[];

INT8U OSEventGrp;

3.5 Message Queues

void *OSQAccept(OS_EVENT *pevent);

OS_EVENT *0OSQCreate(void **start, INT16U size);
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OS_EVENT *0SQDel(OS_EVENT *pevent, INT8U opt, INT8U *err);
INT8U OSQFlush(OS_EVENT *pevent);

void *OSQPend(OS_EVENT *pevent, INT16U timeout, INT8U *err);
INT8U OSQPost(OS_EVENT *pevent, void *msg);

INT8U OSQPostFront(OS_EVENT *pevent, void *msg);

INT8U OSQPostOpt(OS_EVENT *pevent, void *msg, INT8U opt);

INT8U OSQQuery(OS_EVENT *pevent, OS_Q DATA *pdata);

0OSQDel() opt:
0S_DEL NO PEND

OS DEL ALWAYS

OSQPostOpt() opt:
0S_POST OPT NONE
0S_POST OPT BROADCAST

OS_POST_OPT_FRONT

OS_Q DATA:
void *OSMsg;
INT16U OSNMsgs;
INT16U OSQSize;
INT8U OSEventTbl[];

INT8U OSEventGrp;

3.6 Memory Management

OS_MEM *OSMemCreate(void *addr, INT32U nblks, INT32U blksize, INT8U
*err);
void *OSMemGet(OS_ MEM *pmem, INT8U *err);

INT8U OSMemPut(OS_MEM *pmem, void *pblk);
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INT8U OSMemQuery(OS MEM *pmem, OS MEM_DATA *pdata);

OS_MEM DATA:
void *OSAddr;
void *OSFreeList;
INT32U OSBIkSize;
INT32U OSNBIks;
INT32U OSNFree;

INT32U OSNUsed;

3.7 Task Management

INT8U OSTaskChangePrio(INT8U oldprio, INT8U newprio);
INT8U OSTaskCreate(void (*task)(void *pd), void *pdata, OS_STK *ptos,
INT8U prio);
INT8U OSTaskCreateExt(void (*task)(void *pd),
void *pdata,
OS_STK *ptos,
INT8U prio,
INT16U id,
OS_STK *pbos,
INT32U stk_size,
void *pext,
INT16U opt);
INT8U OSTaskDel(INT8U prio);
INT8U OSTaskDelReq(INT8U prio);
INT8U OSTaskResume(INT8U prio);
INT8U OSTaskSuspend(INT8U prio);
INTS8U OSTaskStkChk(INTS8U prio, OS_STK_DATA *pdata);

INT8U OSTaskQuery(INT8U prio, OS TCB *pdata);
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OSTaskCreateExt() opt:
0OS_TASK_OPT STK CHK
OS_TASK_OPT STK CLR

OS_TASK_OPT SAVE_FP

OS_STK DATA:
INT32U OSFree;

INT32U OSUsed;

OS _TCB:
OS_STK *OSTCBStkPtr;
void *OSTCBEXxtPtr;
OS_STK *OSTCBStkBottom;
INT32U OSTCBStkSize;
INT16U OSTCBOpt;
INT16U OSTCBId;
OS_TCB *OSTCBNext;
OS_TCB *OSTCBPrev;
OS_EVENT *OSTCBEventPtr;
void *OSTCBMsg;
OS_FLAG_NODE *OSTCBFlagNode;
OS_FLAGS OSTCBFlagsRdy;
INT16U OSTCBDly;
INT8U OSTCBStat;
INT8U OSTCBPrio;
INT8U OSTCBX;
INT8U OSTCBY;
INT8U OSTCBBItX;
INT8U OSTCBBItY;

BOOLEAN OSTCBDelReq;



3.8 Time Management

void OSTimeDIy(INT16U ticks);
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INT8U OSTimeDIyHMSM(INT8U hr, INT8U min, INT8U sec, INT16U ms);

INT8U OSTimeDlyResume(INT8U prio);

INT32U OSTimeGet(void);

void OSTimeSet(INT32U ticks);

3.9 Miscellaneous

void OSInit(void);
void OSIntEnter(void);
void OSIntExit(void);

void OSSchedLock(void);

void OSSchedUnlock(void);

void OSStart(void);
void OSStatInit(void);
INT16U OSVersion(void);

4. ERROR CODES

1519 A-10 ERROR CODES

#define 0

OS_NO_ERR 0 No error

OS ERR EVENT TYPE 1 bad event type for *pevent

OS ERR PEND ISR 2 bloquing function call from ISR forbiden
OS_TIMEOUT 10 timeout reached

OS_TASK NOT _EXIST 11 task is not created or already deleted

OS MBOX FULL 20 message box is full
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#define 0
OS Q FULL 30 queue is full

this priority level is already used by a
OS_PRIO_EXIST 40

existing task
OS_PRIO_ERR 41 Task do not exist
OS_PRIO_INVALID 42 | priority >=0S_LOWEST PRIO
OS_SEM_OVF 50 | semaphore exceed 65535 (overBow)
OS TASK DEL _ERR 60 can not delete a nonexistant task
OS TASK DEL IDLE 61 can not delete the IDLE task

if an other task request this running task
OS_TASK DEL REQ 62

to delete itself (this is not an error)
OS TASK _DEL ISR 63 task deletion from an ISR isforbiden
OS NO_MORE TCB 70 no more Task Control Block
OS _TIME NOT DLY 80 Try to resume an unsuspended task
OS_TIME_INVALID MINUTES 81 | minutes > 59
OS _TIME INVALID SECONDS 82 seconds > 59
OS_TIME INVALID MILLI 83 milli > 999
OS TIME ZERO DLY 84 delay is zero
OS TASK _SUSPEND PRIO 90 trying to suspend a nonexistant task
OS _TASK SUSPEND IDLE 91 trying to suspend the IDLE task
OS TASK RESUME PRIO 100 | trying to resume a nonexistant task
OS _TASK NOT_SUSPENDED 10 trying to resume a non-suspended task

OS MEM INVALID PART

110

no more partition

OS_MEM _INVALID BLKS

111

number of block < 2

OS_MEM _INVALID SIZE

112

block size < sizeof (void *)

0S_MEM_NO FREE BLKS

113

no more free blocks in this partition
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#define 0
number of return blocks exceed the
OS MEM FULL 114 | number blocks in this partition N
something goes wrong !
OSTaskStkChk() need a task created
OS _TASK OPT ERR 130 | with OSTaskCreatedExt() and

OS_TASK_OPT STK_CHK on
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U (Tasks) Y99 Modbus slave 134 uC/OS-II U4 ARM-7

NUNININNIN Modbus  slvae M uC/OS-II VW ARM-7

152noUAI8 2 91U D RxTask 1iag ReadADCTask 198 block diagram V84 ARM-7 #11%
k4

#1999 luTdsunsunaasdamnysenon 91 uag source code  VBINY 2 TULAAIAS

Alsenay 9-2 tag 9-3 MUaIAL

Digital Input RxDO TxDO Digital Output

IOPIN1 & 0x01000000 = P1.24 (Data[4]),, BIP1.16 = LEDI (DO[0])
IOPIN1 & 0x02000000 = P1.25 (DatafS]); %
4

P1.17 = LED2 (DO[1])

HP1.18

IOPIN1 & 0x04000000 = P1.26 (Data[6]), LED3 (DO[2])

IOPIN1 & 0x08000000 = P1.27 (Data[71)> P1.20 = LED4 (DO[3]) >

Analog Input

Pattern[0] = 0x00000001L;  Pattern[0] = P1. (Data[0])
Pattern[1] = 0x00000002L: Pattern[1] = P1. (Data[1])

Pattern[2] = P1.18 (Data[2])
Pattern[2] = 0x00000004L; Pattern[3] = P1.20 (Data[3])
Pattern[3] = 0x00000008L;

Mwiseneu 9-1 block diagram Y04 ARM-7
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static void RXTask (void *p_arg)

{
int crc; /* CRC */
(void)p_arg;  /* avoid compiler warning */
int1i,j, k;
for(;;)
{
if (MyRxIndex >= 8) /* check packet in receive buffer */
{
LED On(3);
MyRxIndex = 0; /* clear index of receive buffer */

for (i=0;1i<8; i++) /* copy data from receive buffer to rxbuf */

rxbufli] = MyRxBufli];

rxbufli] ="0';
OSTimeDIlyHMSM(0, 0, 0, 10);

txbufl0] = rxbuf[0];
txbuf[1] = rxbuf[1];

/* covert 2 bytes of start address to ParNo */

ParNo = (unsigned int)rxbuf[2] * 256 + (unsigned int)rxbufl3];

/* convert 2 bytes of data to write (used when function is write) */

Data2Write = (unsigned int)rxbuf[4] * 256 + (unsigned int)rxbufl5];

mwseneu 92 T1l51n5 RXTask
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/* if function is reading, PointNo is number of point to read from start

address that the same data of Data2 Write*/

PointNo = Data2Write;

/* check start address, 8-11 is DO (function is writing) */

if ((ParNo >= 8) && (ParNo <= 11))

/*slave will send same data that received if function is write */
txbuf[2] = rxbuf[2];
txbuf[3] = rxbufl3];
txbuf[4] = rxbufl4];
txbuf[5] = rxbufl5];

/* begin calculate CRC */
crc =0xffff;
for(i=0;1<6;i++)

cre=crc_calc(cre, (unsigned int)txbufli]);

/* copy CRC to the last 2 bytes of transmit buffer */
txbuf[6] = (unsigned char)(crc & 0x00ff);
txbuf[7] = (unsigned char)((crc >> 8) & 0x00f¥);

for 1=0;1<8;it++) /* send data to master */

putchar((int)txbufli]);

mwdszney 32 (av)




146

else

}

/* function is reading */

txbuf[2] = PointNo * 0x02;  /* no. of byte sent to master */

k=0;
for j = 0; j < (PointNo*2); j=j+2) /* read data */
{

txbuf[j+3] = (char)((Data[ParNo+k] >> 8) & OxffL);

txbuf[j+4] = (char)(Data[ParNo+k] & 0xffL);

k++;
H
crc =0xffff;
k = txbuf[2]+3;

for(i=0;1<Kk; i++) /* calculate CRC */

cre=cre_calce(cre, (unsigned int)txbufli]);

/* copy CRC to the last 2 bytes of transmit buffer */

txbuflk] = (unsigned char)(crc & 0x00ff);

txbuflk+1] = (unsigned char)((crc >> 8) & 0x00ff);

OSTimeDIyHMSM(0, 0, 0, 5);

for 1=0;1<k+2;i++) /* send data to master */

putchar((int)txbufli]);

TxFinish = 1;

mnilsznau -2 (A0)
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else /* packet in receive buffer not ready to use */

OSTimeDIyHMSM(0, 0, 0, 7);

LED Off(3);

mnilszneu 92 (A0)

static void ReadADCTask (void *p_arg)

{
(void)p_arg;

int 1;

for(;;)

{
for 1=0;1<4;i++)
{

/* clear Ain3:0 is to be sampled and converted */
ADCR &= Oxffffff00;

ADCR [= Pattern[i]; /* selece Ain pin */

OSTimeDIlyHMSM(0, 0, 0, 100);

mwszneu 9-3 1151051 ReadADCTask
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do /* Loop Read ADC

{

Data[i] = ADDR;

*/

/* read A/D data register */

ywhile((Data[i] & 0x80000000) == 0); /* wait A/C

conversion complete */

Data[i] = (Data[i] >> 6) & 0x03FF; /* shift ADC result to integer */

OSTimeDIyHMSM(0, 0, 0, 100);

H

/* read DI */

if ({(IOPIN1 & 0x01000000))
Data[4] = 0;

else

Data[4] = 1;

if (IOPIN1 & 0x02000000))
Data[5] = 0;
else

Data[5] = 1;

if ((JOPIN1 & 0x04000000))
Datal[6] = 0;
else

Data[6] = 1;

if (I(IOPIN1 & 0x08000000))
Data[7] = 0;
else

Data[7] = 1;

/* check PORT1.24 */

/* check PORT1.25 */

/* check PORT1.26 */

/* check PORT1.27 */

mnilszneu -3 (A9)
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OSTimeDIyHMSM(0, 0, 0, 100);

/* check DO address and write data to Digital Output buffer */
if (ParNo == 8)
DOJ[0] = Data2Write;
if (ParNo ==9)
DOJ[1] = Data2Write;
if (ParNo == 10)
DOJ[2] = Data2Write;
if (ParNo == 11)

DOJ[3] = Data2Write;

/*check DO and update */

if (DO[0])

LED On(1);
else

LED Off(1);
if (DO[1])

LED On(2);
else

LED Off(2);
if (DO[2])

LED On(3);
else

LED Off(3);

mnilszneu -3 (A9)
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if (DO[3])

LED On(5);
else

LED Off(5);

mnilseznau -3 (A9)
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External Interrupt Generator WunTeaiieNWauIdie TURBO C 1az Modbus Slave Tester

I~ A A A o 9 . . .
1WA NWMUIAIY Microsoft Visual Basic 6.0
1. External Interrupt Generator

< A A Ao Y £
External Interrupt Generator (JuinToelaN@uIa28 TURBO C 1% 1uns
Y o A g . Yo s a
asndyananinmeuenieiilu external interrupt 1900 TuTns Tnsmayes ARM-7 Taol
MIAAADADAITIEHINYY  PO.16  UBY ARM-7 U@ printer port VOUATEINIAT
4 [ 3 v 9 dy 1 =® Y o A a VA ]
Tnsidiros astuluidetivznaninnuinldlums Tsunsuiedaas doasriu

H b
printer port L9& Source code wﬁwuﬁuﬁm%’u%’u/mﬁmﬂummu printer port
SIQ'J d‘ a T d‘ T .
11 anadmliflumsidsunsuiofnsedoaskiu printer port
A . I o ~ 9 a [
parallel port ¥i3®  printer port nJu’qﬂﬂimmmgmﬂﬂumimmmJ
A A o a I I~ 9}3 A ) o 1
msaqwuwsumﬂau‘mmaiummmmmgﬂu%m Input Port ¥13® Output Port @11 I UVINN €

V04 Parallel Port HETAIAIAITN 9-1

1919 2-1 mw;gazﬁﬂymzﬂ1ii%’q1umaq Parallel Port

Direction Hardware
Pin No (D-Type 25) SPP Signal Register
In/Out Inverted
1 nStrobe In/Out Control Yes
2 Data 0 Out Data
3 Data 1 Out Data
4 Data 2 Out Data
5 Data 3 Out Data
6 Data 4 Out Data
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Direction Hardware
Pin No (D-Type 25) SPP Signal Register
In/Out Inverted
7 Data 5 Out Data
8 Data 6 Out Data
9 Data 7 Out Data
10 nAck In Status
11 Busy In Status Yes
12 Paper-Out In Status
13 Select In Status
nAuto- In/Out Control Yes
H LineFeed
15 nError/nFault In Status
16 nlnitialize In/Out Control
17 nSelect-Printer In/Out Control Yes
18-25 Ground Ground
M99 9-2 A1 Register AN €] ¥DY Data Port
Offset Name Read/Write Bit No. Properties
Base + 0 | Data Port | Write/Read* Bit 7 Data 7 (Pin 9)
Bit6 Data 6 (Pin 8)
Bit5 Data 5 (Pin 7)
Bit4 Data 4 (Pin 6)
Bit3 Data 3 (Pin 5)
Bit 2 Data 2 (Pin 4)
Bit 1 Data 1 (Pin 3)
Bit 0 Data 0 (Pin 2)
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Parallel Port t@ag Port TuIWuAM3M11UIUY SPP 923 Register 08
F4
nanue 3 yaldlumssudedoya Usznoudis Control Port, Data Port 1ag Status Port L@
o Y Ao =
az Port MuifiAeMI51e 9-2 D9 9-4
o o dal a L} o QU = 1 =
* @50 Data Port 1 lagisnAvzedluaouedmsudeunanining

° ' A A Y ' vy
fnuaalu Control Port 1199 5 Data Port 9z enun3n ey lunsoru'ldane

M1919 9-3 1 Register A9 9] V04 Status Port

Offset Name Read/Write Bit No. Properties
Base +1 | Status Port | Read Only Bit7 Busy
Bit 6 Ack
Bit5 Paper Out
Bit 4 Select In
Bit 3 Error
Bit 2 IRQ(Not)
Bit 1 Reserved
Bit0 Reserved

M1319 9-4 A1 Register A9 4] Y99 Control Port

Offset Name Read/Write Bit No. Properties

Base +2 | Control Port | Read/Write Bit 7 Unused
Bit 6 Unused
Bit 5 Enable Bi-Directional Port
Bit4 Enable IRQ Via Ack Line
Bit 3 Select Printer
Bit2 Initialize Printer (Reset)
Bit 1 Auto Linefeed
Bit0 Strobe
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MIBIUNTOIVEUAT Register VDY Parallel Port 9¢811 1asl%A1de inportb(

io_port) 1MV IUAININ Register LAY outportb( io port, char var) FIHTUMUUAAT var
L 3 L) 1 { ] H [

1% Register Tagha1  io port aziusidunisvesiog (Port Address) #1l981909a

Register A14 9 1aoUsAATIM5D Parallel Port LAI9LAHUAAT Port Address A54HU Register
[ 1 ) 1 qﬂ// a A g A 1 1 o A

AIA1519 9-5 @IudKue IRQ  Hulsnaviiandu 5 e 7 uaen liaseiulumies

A P A Y ) A a o &
ﬂ'f)?JW'JL@@ﬁLmagmi'ﬂﬂﬂﬂﬁﬂﬂqﬂﬁﬁﬁﬂﬂﬂ BIOS 9nATIHU U

1919 9-5 Parallel Port Address

Address Notes:
378h - 37Fh Usual Address For LPT 1
278h - 27Fh Usual Address For LPT 2

fhl!iﬂil!miNi]mﬂuﬁT Base Port Address U®4d Parallel Port f?uc] 1NAITN
#i 2. 3 uaz 4 lu¥es Offset V2UPNAT Port Address A1) V99 Register U TS5
LPT1 %A1 Base Port Address (WAL 378h LEAAINEINITOAAAD Data Port Register llislj‘ﬁ
Port Address 378h, Status Port Register 11@91’17] Port Address 379h 18g Control Port Register 18
‘ﬁ Port Address 37Ah

w U

1.2 Source code NWAMNAIUI ISV W/ AT IUHIY printer port

#include <stdio.h>
#include <conio.h>
main()
{
long 1, LoopCnt=0L;
outportb(0x378, 0xff); /* no wake up */
for (;;)
{
while (inportb(0x379) == 0x7f) /* wait for'0’ (sleep) */ (1)
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for (LoopCnt = OL; LoopCnt < 5000000L; LoopCnt++)  (2)
outportb(0x378, 0x00); /* press SW */ 3)
while (inportb(0x379) == 0x6f) /* wait if 'I'(Run) */ 4)

outportb(0x378, 0xf¥); (5)

(1) sodaa idle mode NAINININ ARM-7

1 o 1

(2) Delay ¥395282132 11 HINOUNILTITYUQIUOONAIY printer port

[T

[ 1 =

1 =~ a oA [~
(3) asdynnmeensIu  printer port  FulTeuidloumsnaaiafiveru
Foyaal interrupt 1WNU ARM-7
@ { 1 d o a o 4 1 o
4 sodyanudl ARM-7 egluaniumsalihavilnanduuunededyg o

A d . Y o
AdesAN interrupt navlde ARM-7

o=

[

1 d
(5) eFIUADYTAN interrupt

757

9
= (Y

ennuazadnlumsnagevuazansodunaanulasuutlasinatudy

1091910 delay  I@3eihimsdSuldsunsuldsua delay  9ndldnousunazanso
ti' ! 09: 9} 9} 3 G’ 0) ' = [P~ k2] [{4) [13%3) [13 2] \ ¥ =
asuainniu g Jddremsnafduesa 4 a1 fle “d”, “u”, <7, uaz “k” uAazAIl

Y
ANUHUEAIT

[ Y
“«@  ynede fvualial delay 19y a0 naniulisanas 1

[Tt} = 2 Y1 A o 3 A1 A d‘y v
u 1PN ﬂ"lﬂuﬂblﬂﬂ"l delay NMM1971U 2 ATUUUAUNIVY 1 A1
. = o Y A o 3 A 1

“” 1PN ﬂ'l’ﬂuﬂslfﬂﬂ'l delay NN197% 0 LI1UUUAIAADY 10 AN

=2 o Y1 A o 3 A A 4?’ '

“k” 1PN mwmiwm delay N4 0 LITUUNUAUWNUU 10 AN

E4
% U

{ o 3 Y o { ' Y %
TdsunsuiiannduldansolSunlasua delay A2omsnafd 4 @1 Al
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#include <stdio.h>
#include <conio.h>
#include <dos.h>

main(argc, argv)

int arge;

char  *argv[];

{
unsigned int DelayVal;
unsigned char v;

long LoopCnt = 0;

if (argc 1=2)
{ /* ext_int is executable program of External Interrupt Generator */
printf("\nUsage : ext_int DelayValue \n");
exit(0);
H
/* assign DelayVal value from argv[1] (passing value from user) */
DelayVal = (unsigned int)atoi(argv[1]);

outportb(0x378, 0xff); /* no wake up */

for (;;)
{
if (kbhit()) /* check keyboard to increase or decrease delay */
{
v = getch();
if(v=="d") /* DelayVal is decrease 1 point */
DelayVal--;
if (v=="u") /* DelayVal is increase 1 point */

DelayVal++;
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if(v=="" /* DelayVal is decrease 10 points */
DelayVal = DelayVal - 10;

if v=="k') /* DelayVal is increase 10 points */
DelayVal = DelayVal + 10;

}
while (inportb(0x379) == 0x7f) /* wait for '0' (sleep) */
printf("\rDelay = %05d LoopCnt = %091d ?", DelayVal,

LoopCnt-++);

/* delay by DelayVal before wake-up signal sent */

GoToDelay(DelayVal);

outportb(0x378, 0x00); /* press SW */

while (inportb(0x379) == 0x6f) /* wait if '1'(Run) */

b

outportb(0x378, 0xff);

/* function delay */

GoToDelay(n)
int n;
{
int i;

while (n--) /* go to loop while to delay and decrease n until n= 0 */

{
for 1=0;1<100; i++)
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H
I Jo o o 14 v A s A
GoToDelay 1UUNNNTUAINSTY delay  @201019 9 Aaaunilandsun

~ Y [ 1 3 9 @
Sonldlaesuaiu g aeaus n

2. Modbus Slave Tester

A A

[ 4 o
Modbus Slave Tester LﬂHLﬂ?fJQNfJﬂW@JHW@B{?ﬂ Microsoft Visual Basic 6.0
o { o Q o a A
mwﬁﬁﬁﬂu Modbus master Gd]);\i%8@3’J*ﬂfffflﬂfﬂi‘VINTL!!,"INL?ﬁWﬂiQﬂl@Qi%UUTﬂﬂ@li’)ﬂﬁ@U

Y o = = [ ==
ﬂ')'liJ'Qﬂ@lfNGU’E'J\1L'Jﬁnlﬁ3ﬂ’l@lﬂﬂﬁi@ﬁiiﬂ31ﬂﬂwﬂ151ﬂﬁllﬂﬁﬂﬂ\‘]ﬂ1Wﬂ5$ﬂ@‘U -1 O3 -7

Private Sub Form Load()

TimeOutCnt = 0 (D
MSComm]1.CommPort = 1 2)
MSCommI.PortOpen = True 3)
MSComml.Settings = "9600,N,8,1" 4)

MSComml.InputLen = 1
MSComm1.RThreshold =1
MSComm1.RTSEnable = True

MSComm1.DTREnable = True

Timer2.Enabled = False

Timerl.Enabled = True

DataErrCnt =0 (5)
CountTx =0 6)
End Sub

mMUsznen a-1 Form Load



(1)

2

3)

(4)

)

(6)
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o U

A 9 . YA [ Y s X o Y A g
MUUAAUTVAUVDY TimeOutCnt INNAUMINVFUE B
[ 4 [

fruaNuAanaaitnatusuiiosnna lumsaeuaues
o { I
NINUA port 219159 CommPortl
e port Comml
° VoA ] [l 1" v < I v
smuaasudulumssudedoyalitiadasuiaiu 9600 bps il

. . Y a = .
parity bit YUIAVOIVDYA 8 UA LAY 1 stop bit

s ? & o

MruaAuUS AUV DataErrCnt 1dHaAuMSUAUdaUd Fari1nii

G G

=).

| v a A a dgl @ A Y A
L‘]Ju@]ﬁ]u'ﬂﬂfﬂllN@‘Wﬁ1@‘1ﬂlﬂﬂﬂluﬁ]u!u®\1ﬂ1ﬂﬂl®3§,ﬁﬂiﬂﬁiﬁﬂ$

o A g YA 1w -4 S &2 o Y A o
AIHUAAUTNAUUDY CountTx Gl‘ﬂllﬂ'l!'ﬂ'lﬂﬂffuﬂf]fuﬁl GBQVI']WH'I‘VILIJH

v @

Y 1
aniuswauasinmsdedoya

Str_in=""

End Sub

Private Sub Timerl Timer()

Timer2.Enabled = True

CountTx = CountTx + 1
Text10.Text = CountTx

MSComm1.Output = Chr(1) & Chr(3) & Chr(0) & Chr(2) & Chr(0) & Chr(1) &

' clear receive buffer

Chr(&H25) & Chr(&HCA) (7)

MWUszneY 9-2 Timerl Timer

. . < v o o @ 19 @
Timerl Timer udisivuanardwisvdadoyaldds slave  Tasgduuu

Poyandaaaing (7)
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I~ { % o
Timer2 WU object N1FlumsdunarlumssomsnounduN slave 91
] @ % ‘QEJ} <3 U d o
slave Tuawsaasunduldiumandaldlu Timer2 AaziimaGenlyladsu

Timer2_Timer IWOMNAMAINTUANUAANAIAOUIHDINNIAINTABUTUDY

Private Sub Timer2 Timer()
TimeOutCnt = TimeOutCnt + 1
Textl.Text = TimeOutCnt
Timer2.Enabled = False

End Sub

MWUszney 9-3 Timer2 Timer

Private Sub ReadModbus()
Dim ch As Variant
In Cnt=1In Cnt+1 ' increment receive counter
ch = MSComml.Input ' read in character form serial port

Str in=Str_in+ch

If In Cnt=7 Then ' receive the whole packet
Tempt = Asc(Mid$(Str_in, 5, 1)) + ((Asc(Mid$(Str_in, 4, 1))) * 256)
TankTempt = CDbl(Tempt) / 10
ControlPanel. TemptT.Text = TankTempt
CheckErr ' check error in receive packet
Timer2.Enabled = False

End If

End Sub

Mwilsznau 9-4 ReadModbus



o 9 A

ReadModbus ﬁWﬁﬁTﬁiUﬂlﬂMﬁﬂ@]@UﬂﬁﬂNﬁﬂﬂ slave

QU

{ o -
gnAvsvestoyai 1dsuTaomsiSonilensu CheckErr
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HAZATIVTADUANIY

Private Sub CheckErr()
Dim crc As Long
Dim str_In6 As Integer
Dim str_In7 As Integer
Dim crc_ HO As Integer

Dim crc_LO As Integer

str In6 = Asc(Mid$(Str_in, 6, 1))
str In7 = Asc(Mid$(Str_in, 7, 1))

crc = mbus_CalcCRCString(Str_in, 5)

Text8.Text = str_In6

Text9.Text = str_In7

crc HO = crc And 255

crc_LO = Right$((crc \ &H100), 6)

Text6.Text = crc HO

Text7.Text = crc_LO

DataErrCnt = DataErrCnt + 1
Text4.Text = DataErrCnt
End If
End Sub

'crc in (HO)

‘cre in (LO)

If ((crc. HO <> str_In6) Or (crc_ LO <> str_In7)) Then

MWUsenel 9-5 CheckErr
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S o o { o { Al
CheckErr 1Huilsnguiismihnasiaaeunanugndesvestoyadisdd CRC

aa.z‘ o = = 9 o d v . A o 1
9 2 Jud laeiimsGenl¥ilen¥u mbus CalecCRCString tWof1uIMA1 CRC

' Given a String, Calc a modbus style CRC-16 by look-up table

Function mbus CalcCRCString(sBuf As String, Length As Integer) As Long
Dim x As Long
Dim crc As Long

Dim i As Integer

If (usCRC(1) <> &HCOC1) Then

mbus_FillCRCTable (8)
End If
crc = 65535 " start with all 1's for a reverse CRC
Fori=1 To Length ' process each character in the message */

x = Asc(Mid(sBuf, i, 1)) 'get next char
x = (crc Xor x) And 255 '
x = usCRC(x) And 65535 '
crc = (crc \ 256) Xor x
Next i
mbus_CalcCRCString = crc

End Function

Mnseney 9-6 mbus CalcCRCString

®) Hum311A1910 look-up table ¥ 1F1uMIAIMIN CRC &9 look-up

Y
table UAAIH
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Sub mbus_FillCRCTable()
' This is a very silly function, but I cannot think
' of a better way to init this array (other than .DLL)

' VB doesn't have the DATA/READ statement used by earlier BASIC

Debug.Print "Filling CRC Table"

usCRC(0) = &HO0: usCRC(1) = &HCOC1: usCRC(2) = &HC181: usCRC(3) = &H140

usCRC(4) = &HC301: usCRC(5) = &H3CO0: usCRC(6) = &H280: usCRC(7) = &HC241
usCRC(8) = &HC601: usCRC(9) = &H6CO0: usCRC(10) = &H780: usCRC(11) = &HC741
usCRC(12) = &H500: usCRC(13) = &HC5C1: usCRC(14) = &HC481: usCRC(15) = &H440
usCRC(16) = &HCCO1: usCRC(17) = &HCCO: usCRC(18) = &HD80: usCRC(19) = &HCD41
usCRC(20) = &HF00: usCRC(21) = &HCFC1: usCRC(22) = &HCES1: usCRC(23) = &HE40
usCRC(24) = &HA00: usCRC(25) = &HCACI1: usCRC(26) = &HCBS81: usCRC(27) = &HB40
usCRC(28) = &HC901: usCRC(29) = &H9CO: usCRC(30) = &H880: usCRC(31) = &HC841
usCRC(32) = &HD801: usCRC(33) = &H18C0: usCRC(34) = &H1980: usCRC(35) = &HD941
usCRC(36) = &H1B00: usCRC(37) = &HDBC1: usCRC(38) = &HDAS81: usCRC(39) = &H1A40
usCRC(40) = &H1E00: usCRC(41) = &HDEC1: usCRC(42) = &HDF81: usCRC(43) = &H1F40
usCRC(44) = &HDDO1: usCRC(45) = &H1DCO0: usCRC(46) = &H1C80: usCRC(47) = &HDC41
usCRC(48) = &H1400: usCRC(49) = &HD4C1: usCRC(50) = &HD581: usCRC(51) = &H1540
usCRC(52) = &HD701: usCRC(53) = &H17C0: usCRC(54) = &H1680: usCRC(55) = &HD641
usCRC(56) = &HD201: usCRC(57) = &H12C0: usCRC(58) = &H1380: usCRC(59) = &HD341
usCRC(60) = &H1100: usCRC(61) = &HD1C1: usCRC(62) = &HDO081: usCRC(63) = &H1040
usCRC(64) = &HF001: usCRC(65) = &H30C0: usCRC(66) = &H3180: usCRC(67) = &HF141
usCRC(68) = &H3300: usCRC(69) = &HF3C1: usCRC(70) = &HF281: usCRC(71) = &H3240
usCRC(72) = &H3600: usCRC(73) = &HF6C1: usCRC(74) = &HF781: usCRC(75) = &H3740
usCRC(76) = &HF501: usCRC(77) = &H35C0: usCRC(78) = &H3480: usCRC(79) = &HF441
usCRC(80) = &H3C00: usCRC(81) = &HFCC1: usCRC(82) = &HFD81: usCRC(83) = &H3D40
usCRC(84) = &HFFO01: usCRC(85) = &H3FCO0: usCRC(86) = &H3E80: usCRC(87) = &HFE41
usCRC(88) = &HFAO1: usCRC(89) = &H3ACO: usCRC(90) = &H3B80: usCRC(91) = &HFB41

MNUszney 9-7 mbus FillCRCTable
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usCRC(92) = &H3900: usCRC(93) = &HF9C1: usCRC(94) = &HF881: usCRC(95) = &H3840
usCRC(96) = &H2800: usCRC(97) = &HE8C1: usCRC(98) = &HE981: usCRC(99) = &H2940
usCRC(100) = &HEBO1: usCRC(101) = &H2BCO0: usCRC(102) = &H2A80: usCRC(103) = &HEA41
usCRC(104) = &HEEO1: usCRC(105) = &H2ECO0: usCRC(106) = &H2F80: usCRC(107) = &HEF41
usCRC(108) = &H2D00: usCRC(109) = &HEDCI: usCRC(110) = &HEC81: usCRC(111) = &H2C40
usCRC(112) = &HE401: usCRC(113) = &H24C0: usCRC(114) = &H2580: usCRC(115) = &HE541
usCRC(116) = &H2700: usCRC(117) = &HE7C1: usCRC(118) = &HE681: usCRC(119) = &H2640
usCRC(120) = &H2200: usCRC(121) = &HE2C1: usCRC(122) = &HE381: usCRC(123) = &H2340
usCRC(124) = &HE101: usCRC(125) = &H21C0: usCRC(126) = &H2080: usCRC(127) = &HE041
usCRC(128) = &HAO001: usCRC(129) = &H60CO0: usCRC(130) = &H6180: usCRC(131) = &HA 141
usCRC(132) = &H6300: usCRC(133) = &HA3C1: usCRC(134) = &HA281: usCRC(135) = &H6240
usCRC(136) = &H6600: usCRC(137) = &HAG6C1: usCRC(138) = &HA781: usCRC(139) = &H6740
usCRC(140) = &HAS501: usCRC(141) = &H65C0: usCRC(142) = &H6480: usCRC(143) = &HA441
usCRC(144) = &H6C00: usCRC(145) = &HACCI: usCRC(146) = &HADS1: usCRC(147) = &H6D40
usCRC(148) = &HAFO01: usCRC(149) = &H6FCO0: usCRC(150) = &H6E80: usCRC(151) = &HAE41
usCRC(152) = &HAAO1: usCRC(153) = &H6ACO: usCRC(154) = &H6B80: usCRC(155) = &HAB41
usCRC(156) = &H6900: usCRC(157) = &HA9C1: usCRC(158) = &HA881: usCRC(159) = &H6840
usCRC(160) = &H7800: usCRC(161) = &HB8C1: usCRC(162) = &HB981: usCRC(163) = &H7940
usCRC(164) = &HBBO1: usCRC(165) = &H7BCO: usCRC(166) = &H7A80: usCRC(167) = &HBA41
usCRC(168) = &HBEO1: usCRC(169) = &H7ECO: usCRC(170) = &H7F80: usCRC(171) = &HBF41
usCRC(172) = &H7D00: usCRC(173) = &HBDC1: usCRC(174) = &HBC81: usCRC(175) = &H7C40
usCRC(176) = &HB401: usCRC(177) = &H74C0: usCRC(178) = &H7580: usCRC(179) = &HB541
usCRC(180) = &H7700: usCRC(181) = &HB7C1: usCRC(182) = &HB681: usCRC(183) = &H7640
usCRC(184) = &H7200: usCRC(185) = &HB2C1: usCRC(186) = &HB381: usCRC(187) = &H7340
usCRC(188) = &HB101: usCRC(189) = &H71C0: usCRC(190) = &H7080: usCRC(191) = &HB041
usCRC(192) = &H5000: usCRC(193) = &H90C1: usCRC(194) = &H9181: usCRC(195) = &H5140

usCRC(196) = &H9301: usCRC(197) = &H53C0: usCRC(198) = &H5280: usCRC(199) = &H9241

mnilszneu a-7 (av)
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usCRC(200) = &H9601: usCRC(201) = &H56C0: usCRC(202) = &H5780: usCRC(203) = &H9741
usCRC(204) = &H5500: usCRC(205) = &H95C1: usCRC(206) = &H9481: usCRC(207) = &H5440
usCRC(208) = &H9CO01: usCRC(209) = &H5CCO: usCRC(210) = &H5D80: usCRC(211) = &HID41
usCRC(212) = &H5F00: usCRC(213) = &HIFC1: usCRC(214) = &HIES81: usCRC(215) = &H5E40
usCRC(216) = &H5A00: usCRC(217) = &H9ACI: usCRC(218) = &H9B8&1: usCRC(219) = &H5B40
usCRC(220) = &H9901: usCRC(221) = &H59C0: usCRC(222) = &H5880: usCRC(223) = &H9841
usCRC(224) = &H8801: usCRC(225) = &H48C0: usCRC(226) = &H4980: usCRC(227) = &H8941
usCRC(228) = &H4B00: usCRC(229) = &H8BC1: usCRC(230) = &H8AS81: usCRC(231) = &H4A40
usCRC(232) = &H4E00: usCRC(233) = &H8EC1: usCRC(234) = &H8F81: usCRC(235) = &H4F40
usCRC(236) = &H8DO1: usCRC(237) = &H4DCO0: usCRC(238) = &H4C80: usCRC(239) = &H8C41
usCRC(240) = &H4400: usCRC(241) = &H84C1: usCRC(242) = &H8581: usCRC(243) = &H4540
usCRC(244) = &H8701: usCRC(245) = &H47C0: usCRC(246) = &H4680: usCRC(247) = &H8641
usCRC(248) = &H8201: usCRC(249) = &H42C0: usCRC(250) = &H4380: usCRC(251) = &H8341

mwilsznau a-7 (av)






