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SUMMARY

I . Project Title

High-Reliable PLC RTOS Development and RPS Structure Analysis

II. Objective and Importance of the Project

o Technical Aspect

One of the KNICS objectives is to develop a platform for Nuclear Power Plant(NPP)
I&C(Instrumentation and Control) system, especially plant protection system. The developed
platform is POSAFE-Q and this work supports the development of POSAFE-Q with the
development of high-reliable real-time operating system(RTOS) and programmable logic
device(PLD) software. Another KNICS objective is to develop safety I&C systems, such as
Reactor Protection System(RPS) and Engineered Safety Feature-Component Control
System(ESF-CCS). This work plays an important role in the structure analysis for RPS.

Validation and verification(V&V) of the safety critical software is an essential work to make
digital plant protection system highly reliable and safe. Generally, the reliability and safety of
software based system can be improved by strict quality assurance framework including the
software development itself. In other words, through V&V, the reliability and safety of a system
can be improved and the development activities like software requirement specification, software
design specification, component tests, integration tests, and system tests shall be appropriately

documented for V&V. This work was performed on this purpose.

0 Economic & Industrial Aspect

The outputs of this work can affect many other related industry. This work is relevant to the
software development process, so the technical exchanges with general software development
industry can be also expected. As safety critical software industry grows including the software
validation and verification consulting and engineering services, the results of this work will be

applied more frequently.

0 Social & Cultural Aspect

Nuclear power plants do not discharge noxious fumes, so many people expect it can help the

environment problem. Demonstration of the safety of nuclear power plants can softer the social



concerns. The proof of the I&C system with our techniques can demonstrate the safety of NPP

more clearly.

IM. Scope and Contents of Project

o Development of concept phase documents for POSAFE-Q software
o Development of planning phase documents for POSAFE-Q software

o Development of software requirement specification for POSAFE-Q processor module
software(RTOS and PLD)

o Development of software design specification for POSAFE-Q processor module software

o Development of component test plan/procedure/report for POSAFE-Q processor module

software

o Development of integration test plan/procedure/report for POSAFE-Q processor module

software
o Support for the development of topical report for POSAFE-Q
o0 Pre-development of RPS software and its functional and performance tests
o Evaluation of RPS automatic test functions

o Support for RPS functional and performance tests

IV. Result of Project

o Concept phase documents, planning phase documents, requirement specifications, design

specifications, test documents for POSAFE-Q processor module software

o Evaluation reports and test documents for RPS

V. Proposal for Applications

The outputs of this work can be applied to many other related industry. Validation and

verification related software development techniques developed in this work can be directly applied



to the development and V&V process in other NPP I&C software systems. These techniques can
also help us establish safety critical software development techniques which are adequate to

Korean nuclear power plants.
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1APA =
“RPS 7% A% 2 ARAA 4 4 A4 S
.ol = T2 AA 25 RTOS 1LA1# =3} 7N
e A5 u_zﬂ<>1717l (PLC) J4 2E R A F =38} g
ko (A1g])
22 A=
- RPS AEAA &8 &4 AR A4 S
i - QEASHA17]17] (PLC) Z2AA 2% PLD nAlg=3sl 7) S
s W8 PLC SRFA7 RN (TR) 24 A9
T | URPS AE w24 A4 8 A A9, AduA AR A9 | S
N - SFAEFA017]17] (PLC) ©]F38t RE(HED) 41 %3} 7jd g
4;_(};C 2 PLC S3FA7IERIA(TR) A4 A4
- ‘RPS AE 2 AzEo] A4 £A A4 A4 S
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{ &}

o

Ol

H 2 & U2 7=

]

A1A e 22

Setebs AbE BokdA AmE 1&2 R A9 1&29] F2 Aloke] Ao grEon
N3] 3&49] Akel AWH T G 5, AAACE A s 94 Aol AP ghE
vheh ] shubelth 9141 4 7)40] FAS Yo FE el A1) 95% ol 4] 9
A4 7%l Fustslo) qlek. e QA AZA] oke] FAks Yz FRYOE v F
Aolct.

—

A 2 A U= 83
g 9o erdSFHAo17]7] NS =9 Siemens® Teleperm XS, "= Westinghouse A+
AC160 5] &, Ui FEAFANTEAE Fote] Yo J&=a glon HAIZE £
AAE vlEste] A A2 AZEolE A A4 wep zHA AEste] Q1E7E 5
AbdlE gl

A 34 ARAF Fusle w1 J3

2 AT Faho] 44 AZA] Robl AFH TAHE 2ZEGo] A s1%0] AhB AL

2 A%, AEFAeY)7] (PLC) 244 w& PLD nA# =8 ALe Fa 594

o QHAAE A7) ANHOR B 5 9S B ohet AFo] AUY AR WAL A

AAE Ael717] AAE S 5 92 Rolth. mebA ALl M A5 F8 FAFFA
A S o

7]} = — :Hl
chstell oigh 71 SEs & ¢ s AR VgiEnh tEo] kdsEAe 7)Y
o
0 ~T-

st =
Fb 94 7les sz and 5 e AoE VdEn.

_19_



ooll

A7y ML

ATE FHAAEAT A HHASNEE B (F)ELIHE] U AAGFE S <
A5HA7]7] Z2AAM BEE RTOS 2 PLD 3413 =38 /iy 2 AAZRIAE B4
g SF AdE B 7S A ARE Sl B B gl KNICS b H
PLC AZES|of AIAGA 2 KNICS AAZRTAE 2ZES S} ALAGAM F3le] 22
Ego] FAA YHES EFst FAsIh FAAL A8 7IHE 2ZES O] F3F Fof
A AsE 7IHE AFE AdEslod, PLD A3 2e] Az 7We 482 da7
Agels B Ad7E Fel A= ackd 7S H8s e Skl

12HE =

2EAE

1%HE =

2AE

RPS /7S

PLC RTOS S/W
AT A3} 7]

PLC RTOS S/W
NE BA 2 g
PLC TR &4 x|&l

=4 o g2t

RPS 7l xR

P HFS 7|5 v 3

PRTOS 7HEZA
PRTOS /W A& Z 4
BRTOS SRS

kRTOS 505

PRTOS HEHE ME
=

PRTOS S8 ME =M

PRTOS A2E A8 24

P FPLC TR g X H

IsidsME

P RFS ZHEA S W
T lAFASAIE =8
4 gl =i}

B RPS 0| A B E 2N

»APS SRS =2 24 X
It

BRFS Js/dsAE
HANT +HY

» RPS Technical Manual
FIME H= 3

12 A== PLC RTOS S/W 7ieta} #dste] S/W 7
SRS, RTOS SDSE #A4 a9
AAEZRSAE 7]%59 du)38 2 Aldi=gle] B4 2 Hrls 5

-
R

ARZREATE F/1A 750 4@ FAE

=

5

S REEE TR

a9 31 1xpdE ¢

==
T=

AL EA

naT—

22 A48 e

14 H

gttt o] & 7]
T AEE FIINFGEAAE DAt
18, SAE, A="A ol Zag AgA, dAbA,
A3} FHEzIIE SRS =8 & 24 4
Hhdste] A EOE FdE oW Technical
ATt
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32 Aol PLC 5A7|eFARIAE Bested Zod 224 B #d3 BE 47
A ARE 83 BAl PLC ZEA4 2859 PLD 1218 %3 /S 98] SRS 71,

SDS 7B, HEUE A9, &5 Alds Fdsdt. =3 RPS §9 A@AM/AIE HaA
A4 A2 skl RPS ASAA ¥4 &4 24 2 S Adsaih

4xE T 4AEH T 4xHE 4=t

PLC ol &3} &3

RPS §83M =2

25 ME PLC TR 22 RPS TR 2&
ncozs | HuEnEIES
=& (HED) — RPS SRS HEHM
AN = =5 7H RTOS &3 TR 7HE RPS A& AH &AM /
=g B0M = R
[eEAEmE | [ mauAz ] [ eraAsAE | [ @AHNZ |

a9 32 4xpAx AFd e

W SDS 7S Faeksitth. =3 RPS SRS AF WAl 849 sto] RPS AZESo] A
A #d M 2 R RS Akl

A QGASFA 7] 7] (PLC) ZE2AA BE S/W A 53}

=
rO

ASFA 7] 7|(PLC) Z2ZAMA BE RTOS 2AHES )
7F NEEA R
(1) RTOS 7Id&A

& Aol A g RTOS 7| &A1= POSAFE-Q A7 2314, POSAFE-Q 47418714 &
ofm, olg|dt Ao &S s Qofstu thEdt 2t
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7158A

POSAFE-Qd gA1E 3 AA= A7 941 (Real Time Operating System: RTOS)

24 AAYHE sk Do Hage d venhs EoR

olf
o
N
N
24

]
<
ol
i

POSAFE-Q¢] ZZAA REe $4dAAE et e 7%

o JmEzRHe Holy A5 7%

[

U]

1o
olo
oo
[l
ftl
I
e
¥
ot
~
olf

® 5 HEZ(Run Mode) &< & F
o =HEERS Holy 29 7%

o t~3 ~AEY 7%

® i3 7 B4l V)%

® HHE A 7s

® Tjufo]x =goln] Al 7%

3](Power Up) 2@ A% AZHRun Time) ¢ 75 2 7]} &- 2}el ¢ 7]

°
ol
e
—1m

® Ut =-=(Dead-Lock) % g}o]E-=(Live-Lock) BA 7|%

o TN Eﬂ}ﬂ AAZE Z2AMEES M7 F3S WEchA des EAdse 24

o zuady weEgHelq &8 Zead -2 (uplading) S A Uat 7%

o A% T4 A PLC 4¥L 23T + 9l 2713 (A F9 F A7HE, PLC 4

Aol whe VO T4 % VONA, g4 gel oz due 44 5) 9 /s
® PSETI] ClEHo]x 2 B4 75

® Ho-9Z V]F

ol\

POSAFE-Q¢] RTOS+ 87071419 §-§ L2 g~3E AYshy, &8 23 gaa
¢ A7) 512KDWolaL, AHgA7E g B2 2715 256KDWo el A frdstAl 44
Atk RTOS #AdS Wad A= gj2==9 PLC AU E =427 H e € &8
Zead gA3s A 2AEY @ 5 O sk Ve AlEdth 13, MRy Be, e
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A8 2/ d(scanning) 2 & ZRaE HEH2F(multi-tasking) 0% A #]dh=
s = o
o

POSAFE-Q®] 4%, #9444 T dAUely EFES 7} Aol Folo] 4 2
§ Z2og dgo] AEAOR AeHn £ 443 AeHrks AL wIT F k. 24
g4 ¢§ Zzag Ade] BYshl 4FHA Qe @ wags Zage] Ad o b
HEE 894 gt

B, $& Z2adol A o /mAbgR AEES A Zol7] A4 theel 2SS

o H A 4 % AFA(ACEs: Abnormal Conditions and Events)9] a2 2 8418 ¢

d "mARE 9 JEEA(FMEA)"S Tasle], Al2~do] 1ok (Fail-Safe) 543

S 7HA AL 9SS Hojof st} [EEE Std 7-4.3.2 Appendix Folli= FMEA S=3j¢] "H]
% =

1=
o] &+ 7wl sl HIAY =3 2 ARS SAANTIA Fers Ale 2R

3L

o "AxEg o] FARF(SQA)'H #AE 749 o 1 FA 24 W] A5t

0wt A ofof Atk

® "Heartbeat”® A 2 74 745 w=Eegjof sio}

2

POSAFE-Q #%AAl= AAIE s 815 wEeof ofn, AA3F 45 a4
=, JHHE AAAZL JIHYE SHARL, JHHE 5 £
AollM H7bsofof gtk POSAFE-Q SHAIES] e 4 10ms7k 4 = ShofoF &
, SPAAE AN 78k 50ms SHAIZHPLC dlolE oA &5714 SEAhE v

flop gt

H2 o

2

o

ol

dALA

POSAFE-Q & QAA= A2ES 0] kv, A% tufo]x Egtelw], == 34|, 7IE =5
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olo} AAE 74T} oleld AL PASF PLC 45 3+ 2 B AFE FA %] EAL 99
A% T,

m
uSL‘

User QI ol&

AAE RIAE 2 3387 ebddu] 717|140 A% 28 POSAFE-Q $& A|~H sjdat=
POSAFE-Q7} A Z3ts AZEY 0] T8 E3le] $& Tz 7a88 RTOS Ao E2hA|71t)

A4 BAL ¢4 2 FAu

(A ~¢ ] LA T e

"1 7

}@ 2= POSAFE-Q 71 Al &8t st=glo] Slg#o)l A &
AA 5= Bkl OS A7ks ¥ S8 Zrads AT F
Aojok str} ek LEDS} & XAl 7]5S T3 AFEAF QIEFH o] A5 A3t

[ >
)

0SE QabgA) el vimelsl 2o sEslo] $F, ohdma o/%
EARE % LEDS 22 7|8 seglolst Auo]ag @t olef@ cE o]
22 97)/27] WAow oFolt

i
b
et
iul
)

AZEHO A FH o=

RTOSE 7AW A28 8222 F45)0] 4& SEso] & #uh. §3, RTOSE Hute]2
Sopoln] AZEG S W BN AXEgolg ATEGOGoR cAEue]2T k.

A dH o~

RTOSE dlAUojs] =4 (pSET)SF RS-232C 2E 5418 £35l0] oHuo| A5 ) 3 ¢
A2 BEAE 2 I3y kA 7)7A A SAE

M= RS Eet= zl%& . RTOS+= &413}9] Qg o] 27} bdsH PLC 19 o 715 4
Yo WeliohA BEE sfoF gt

(2) RTOS A~ZEgo] AZEA

B Ao A e RTOS ~ZES o] AF#AHE POSAFE-Q ~ZESg o] ML gA=A,
MLAGA ] WE&S s aokstd v 2t



A2XEJY AY F7] 2d

AZEY o] A F7] RY(SLCM: Software Life Cycle Model)< 71d Ao A5E 3
o

AR S A e AWE T (Waterfal) B8, x4 mde] e wekas] 96

ANAOE A28 Al b e wie A9% 93 (Prototyping) B} HE5
93t 99 mae) Pol ARE L4 98 BAS Fose] Azge AusEA 47)E 9
.‘1

h=4 -
= Jﬂrﬂlﬁ}l FHagtehe A WS AEE @ (Spiral) 29 SO F2 AREET

N

POSAFE-Q A~ZESo] 207 7B A= 49 53t 3 FAolth. o]n] 1dA A= Ho
A AFE Al TRl AW T 2l A

POSAFE-Q AIAIES 7BEatslal 2eAl e 99 Bddl w2t A7) 4
POSAFE-Q A%< 7kt Al 2 ©A1(2004.7 ~ 2008.6)0 4= A 1 &4 455 B¢

o] POSAFE-Q 714, A2 2 ol&7} JFe 43t}

POSAFE-Q®] &~ZEgjo] Aw 7] mde 13719 F2 45 @A 32719 Al dF oA
1-r01 A, FQ AT Al T 1 GAFE VI 9AZAAE 1 97 713 5 #3501, V
FEXIII W#VJPX]” 2 EH:H 713 ek R 19 o 2%741 % =3y
A, 9!14 & ©A, A SA, 9|, SE A, A
1} 4]

A, &9 R FAES E?ﬂlé WBO}E
|

(3) RTOS AaZEY o] QAFsk HAlA

Feko] Aojsl =dlE wduls AL sk

4 et

+ Aol Eg RTOS &2 ESo] 74 BAA = POSAFE-Q Z2A44 &8 RTOS
of 875 = AZES Y 7T, A5, QA Tol 243 Ve oA B FA w84 5o 7]

’

=50l Jon, a7A WA WEs EFe] aokst thadt 2.

a9 332 ¢HdeH PLC RTOS®| Welek 74 248 HoEth RTOSE= 7€ pCOS}
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A ZH(Startup) AZEYS], Z1#]al Shell B3, Diagnosis B3, pSET Ej2=
(LoaderRxrdy Bl2==L, Loader_service Hj2~=& T4 %), Communication BjZ~= 59 A~
g gzl &8 ZROAS AYANAFE User_task El~AZ FAHHETE RTOSE
LoaderRxrdy Bj~=9} Loader_service EjAZE E3fo] pSETOZEEH 4SS w74
pSETS 2 &=8E& AFsrh 3 RTOSE AYd A~ =3 2 Application E|2==9
2 el wet st=dlolet =Y Fanket

ml

RS-232C

BIHS pCOS (2 MA)

oader_Service
EfA3

Hardware

19 3.3 RTOS #4884

Z2AA 259 AZH TE

ASF PLC Z2AA BE9 A4 3z 19 349 2t} =9 o= SMQ320C32-60
7wro g &ho] FAE I BIHS9 RTOS KernelS $H3F AXE 0] #7]%] & pCOSEaL
o, pCOSet A28 ej~=E gale] RTOS(Real Time Operating System)z} 74 ¢ 3k

e

ot
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=9 o]

SMQ320C32-60 7|RFe] &f

FAA ] 2EHA

T
[e)
TS

AEFo] =S 93 =]

9
A

................... — LD/ FBD
4_

¥

| Hardware

1% 34 RTOS A=7A +x

— pCOS

CRK

SMQ320C32-60

Based

Hardware

=40l A, Backplane Unit& &sto] th& FHlE3 AZ2€
HH

&) F 2% ROM, RAM
o}, wx2e e F 313 2o

\=ge)

o=

% 3.1 CPU &g 4

xﬂ 2 3k

A ZF . njo] = 2 3
] Length g =73 ] 7] e

S ES A FS

64K
. 16H E
200000H per Piggy Back R/W STRBO
Max. 4
module

400000H 1 SCC_CONTROL w STRBO 16¥ E
410000H 1 RTC_CONTROL W STRBO 16¥] E
420000H 1 INT_STATUSO R STRBO 16¥ E
420001H 1 INT_STATUS1 R STRBO 16H E
420002H 1 AC_FAIL_COUNTO R STRBO 164 E
420003H 1 AC_FAIL_COUNT1 R STRBO 16¥ E
420004H 1 AP EE STATUSO R STRBO 164 E
428000H 1 st=glo] 4 R STRBO 16U E
430000H 1 INPORTO R STRBO 164 E
440000H 1 INPORT1 R STRBO 161 E
450000H 1 OUTPORTO w STRBO 16H E
460000H 1 EN_OUTPORTO w STRBO 161 E
480000H 1 Software Reset w STRBO 16H E
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490000H 1 RTC_ALE W STRBO 16¥ E
498000H 1 RTC_DATA R/W STRBO 16¥ E
498001H 1 Watchdog Timer Data W STRBO 16¥ E
161 E
2K per )
500000H d=9 ZE 99 RIW STRBO Max.
module
128
32K 16H E
600000H per | Al RE R/W STRBO Max.
module 16
STRB1(BO
900000H 512K | Boot Loader R 1641 E
0T3)
A00000H | 256K | &3 A A R/W STRB1 2HE
B0O00OOH 32K | EA W Back-Up 99 | RIW STRB1 164 E
C00000H 2M | Ay R/W STRB1 2HE
E00000H 2M | Back-Up &9 R/W STRB1 R2HE

RTOS

RTOS = BIHS, A4, A28 B3 5o F4%rh RTOSO F2& ofgfdl /MgH oz

7] %19

o e
pSET+= Z28¥ ogEelA LD, FBD, ST %<& o]&ste #As ZzAe 1d&
TMS320C3200 4 AH A&a = 9= 7]A0] Z== WM3kste] CPU Unitel] the=dgith o]
1Al mEE Agzzadolgt st} RTOSE o] APz adlls ZAAAFE HAR

(User_task H123)E 7}A 1 9t}

Boot Loader

SMASH PLCE RTOSS:= HEE Boot LoaderE 7FA il vl Boot Loader: SHAS+H
PLCe] H¥& @it Boot Loaderd] Wit & FAFES 2 o FAEE Al A o] H QoA A<
Ea=s

RTOS ¢ AFH 7%
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BIHS

BIHS (Basic Interrupt Handling System)= CPU Unit 3t=9191¢F RTOS AYS A4s)=
7% HA 3 Yt 1 A 8aARE Fr)How F8 €S AAEE Timer Interrupt 0, &
WA Bk AFE-E= Trap2, pSETZF-E ] dlo]H Falel] dask INTO 5] Atk

RTOS Kernel
Al=glo] A& gl 27]8leE A Sk Al #H(Startup) A~ZEgofell &Jste] HE |~ o] A
ZhEth pCOSE Ay HHEHAAS 78T = e AdZA "3 44y #9H%s
A Qe Buk ofy e}t gl 57 2 A Foll ARSE = Alupare], BjaIAgke] YR W
L A% HUdung 7 Fol ok,

Al 2l g A=
oF 3 PLCY pCOS oA 52 sl= ej2==o)|th A28 gl23+= XA (Display) 762

s
3l Shell 2=, A7 @S 8= Diagnosis Bl=, pSET#] E41¢#
LoaderRxrdy El2=9} Loader_Service Ej==, BAIAX9te] QlEH o] AE

Communication EjZ~=7} 9t}

N

& =

e

i
rr

User_task B]|23

AFEAPZE 2R o st Y Q7R 9] &-8-(Application) 23S AP A F= Bl

ojt},

E IR IS

RTOS+ pSET, BSP(AL SDL, FMS), DI/DO, 7)€} &t=¢o ¢} ¢lE]so] ~& it} SDL 2
FMS BSP+= B4l o o] A5 Tidic)

User SlE o2

QA2 HEAE 2 FEH okxMdu] 71714 o] A
2398 RTOSA 271 %z

NE2L= pSETS &3k Application 32
= :
Agshe st=do] A H o]~ FAE Faho]

X
[e}
A 2 FARS FEAE kS HF PLCY

TOSE AA % A7Fs & 4 v



= AE oA

RTOS+= TMS320C32 <2b4=] AD/DA 7+=, DI/DO 7+=, 4144 9@ LEDS 722 7]}
shEslolo} QB Holag Bt o]ed Qo] A MR ¢f7)/27] WAOR o FolAth

AT EJo] AHH o]~

RTOS®] A2 pCOSE Al2®l El~=(Diagnosis, Shell, LoaderRxrdy, Loader_service,
Communication) ¢} QI #o]~& 31, §8§& Z2aWS HYPA|ATE User_task H2IAYE
Sl o] 25 Sith, RTOSE AD/DA BSP A2 E9|o] SDL ¥ FMS BSP AXE¢|oj9} <l
Ho]~E gttt

R DS

Hio] ~ & gt} E3F RTOS+ 9AE B

RTOSE pSET# RS232C AEEAS E3lo] <
A5 91ste] SDL % FMS BSPe}o] ¢l # o]~

AT 2 34 kAR 717110 AT F

g A3 e,

w22 A AL

1M double word9] Z7]E 714 A& 9(B00000(H) ~ BFFFFF(H))°l 4 Application
237} AAEHE 992 512K double worde|th & 7He] Application Bj=37F 7HE 4= Qe
AW =7]+= 256K double wordel™, 512K double wordE ©A %2& 3 Hd 87/474x 9
Application HlAIE APA|A 5 T

(4) RTOS AXE9o] AA WA

= ATFeA e RTOS AZEg o] AA MAx = POSAFE-Q RTOS| gt & £
g

A, wE 7ol oEA A7), Qo) A, A A Sol A)%Eel Qo A7 WA
o &g el ot thgd 2.
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bdSH PLC Alz=gle] AAdel 2 17 359 o] xdd 4 9ok
CPU
I A
From CfTo CPU
N

AD ——From AD — L ToHR-SOL-»  HR-SDL
—To AD—— - From HR-SDL —|

DA L From DA —p» - ToHR-SON |  HR-SDN
<4— To DA— From HR-SON —

RAM — From RAN—= Torvs—y| Profibus
<— To RAM— <—From FMS — FMS
FLASH — From Flash— ~<&—From Dl— DI

g— To Flash——

PSET — From pSET | —From DO —| DO
le— TO PSET —— - To DO—p
TZMAZE
2 M N (pCOS)

POWER  |—From Power-s| |« From PC—| Pulse

Counter
Timer ——From Timer - — From LR—— Local
@—To Timer Repeater
Real Time | Fom RTC—p ol o
Clock 4—ToRTC >
Toggle —— From TS—»] a— From WOT— WatF:hdog
Switch Timer
Reset Switch ——From RS—» |— From RUIS—| BUS
_/——To BUS—»
BackUp Get
NVRAM
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29 35 2GAA B s HE PLC Al&de] AAAd 2

dtASH PLC ZEAA BE SFAAE 7|Eat7] Slsto] AZE oo AAAQ %
A HEE J]THR FEdth AXEdY P #HE ARES RI AAVE
(Decomposition Description)& %8 Yela, AXHEE 7he] dloJEu} AT uFe 9
&4 4714 (Dependency Description) 241 %83t} o]&A AA|7]|&S o4 3z
ZAA BE FGAA U] Haas ko] Ad dAe dis] 7)sdth 954X (DRAM,
SRAM, Flash Memory %)% ¢Hd5H PLC Z2ZAA s S9A# 92 dolg Sl
ek Abeke elE|d|o] ~ A A 7] <% (Interface Description)ol| A YR 1L iilﬂfﬂ vE

Aol AAE A= Al A A1 7] (Detailed Description) ol YebT A4l A 7A17]&2 A4
o] B¢l StatechartsE sote], Al2dl Bj2a59] 4-9ol= Flow Charts 3t g
o] AF AAZ 7%k 19 36004 19 395 247 A7 AZEgold g B3 A
7Is, A AA7E, el s AA7|E, A AA7EE YERla

i
rif
AL

IZANA 22

S
\ \ \ \ : \ \ \ \ |
= CRK Shell Diagnosis LoaderRxrdy gzs/?i* FMg;Vr!;Ee, FMg;?nenid SAl User_task
A3 A3 A bl A3 A
Start EfA3 EA3 B2 3 HAS HAD HAD A3 A
Up
|
MAH ZI2HMNA AE ||| A2 H/W A= Watchdog Backup AAE 5HH
=I5t 28 xJ|gt =I5t =J|st =J|st =22 =018} 2 AL
pSET sS4l EHA3 S dXA| | 4. 9|5 Se H2elat 2=4 2
B2 X053 =J|5t B EJ1e ||| T = - AT =J|5t
A= HASA SAHS AKX B
E~pli E~plk- E~plk-

a9 36 A 2ZEJ ] Fa AAVE
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ESTE Starilp 2ujotomn] £33t i

FelERRMETIY
HardWarp =713+ QIE{HI0l A O— _
EREERTEE
IDLE EHAT A EHAIEE
Ide
SHEAT MY EHATEE
SHEIA3
HICHEOIA a4 HIDHZOI &S
HICHEEAHA
HIDHZOIB 244 HMIDIZNHEE
HIOHE B
HYetAl My HYsARS
HIOLEOC
HYetA2 My HsANE
g O\tﬂé]
FAAMY EErsl
A
Shell EHAS A4 Shell EHAIEE
Shell EfA3
OSStartHighRdy
> SUESIENAIAS -

a7 37 AEF AZES 0 71d 3 A& AAVIE
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StartUp BAM CcPU NvRAM LED
HU D AIAE EHAD Mo
==t T IPNE TR T
Moty EI|a
I0STRB 2712t
STRBO =Dt
|| UART
STRB1 ZJiat
LED g%alt %ET
UART 2413t SET UART &4
= %éax LESE%
ESIEEER
WOT

Watchdog =213}
Watchdog Z=J|at & &gt L
[
1
= AT AlSH O =
AZXEH AT AR E 30 Key ~<| x|
ASXEH AT A DE D]
INIAPIX &EH B
SERCY &
Itetols XM 3ad
RSP ER=]
I A E 8t
A% S 2t Gash
ADE I
ASHD X AL
SIS
= ===
|2t

EHA3 2 =01t
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Sl XNAE =014
FMSSal2ted B 22l
FMSSal2ted b 2el g
HR-SDL sS4l 2t&d fi2eldA
HR-SOL Sa&l2tad 22l
HR-SDN S&l2ted 22
HR-SDON S4&l2ted flR2elds I
A2 =05t
RTC gt
RTCgt
SEZC0 2 LED B3t LED &S
PSET CIIOIE HI2e2l 2 =134 L
1/0 H&EE Ui =03t
Xl 32
Xl 32 —



StartUp BAM

2
I
[0l
tr
T
el
an
1o
og
0
0
f

0
04
HL
&

AD

0

2
o
0z
juu}
5

AD

olid8E,

£}
on
1o

0z
0d
HL
&

DA

0

on
10

oleidge,

=

rx

]
0z
0
f

OlAEE, HE S

po=am=a

DO Ollefat el gt

g

H
Pulse Counter & && £ gt

Pulse Counter 0l 21&FEH gt

2
o
Jal
T
T
[Fad
o
10

Local Repeater & & 23t

Local Repeater OfledatEH2t

0
0
H

w

olAEE, HES2)

RTD Ead =gt

A&, HAES

0o

HR=SOL

HR=SDON

HR-SDL & & E&

HR-SDL 2 & ®IXlgt

HR-SDN 2& <IXIgt

Izt 32

7
]

FMS &fEf E&

FMS 2 & 2 XIgt

v

N
0
>
0
m

ofled &fEH Molat 238

EZ2AAX L T2 AN &EH EE

H

Rotary A< X| &Heff &

A 2| T

Rotary A2?|X| gt

19 38 A&

Az Eg o] QEH |~ AA|E
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C START :: Main )

sys_sp = 0xA3fe03

Y
AL ABIEOIE £ F

et}

)

\ \ 0S_ENTER_CRITICAL() \ \

A

RX770€ & = RESET

A

RX788& < = SET

RX788& & = RESET

.

‘ ‘ Init_global_var()

)

‘ ‘ cpu_init() ‘ ‘

v

‘ ‘ hwreginit() ‘ ‘

!

] sio_init() [

v

‘ ‘ watchdog_init() ‘ ‘

‘ ‘ memory_backup_sect() ‘ ‘

'

‘ ‘ check_system_config() ‘ ‘

v

‘ ‘ loader_init() ‘ ‘

'

‘ ‘ init_task_man() ‘ ‘

L

‘ ‘ int_spec_reg() ‘ ‘

!

] rte_init) [

[

—L

rtc_get() ‘ ‘

on

H delay ( 0x100000) Hﬂ*

!

‘ ‘ data_mem_clear() ‘ ‘

v

‘ ‘ init_conf_array() ‘ ‘

I

H latch_range _loading() H

|

‘ ‘ init_io() ‘ ‘

-

] init_pb() [

‘ ‘ check_init_switch() ‘ ‘

[] OS_EXIT_(;FHT\CAL() ]

v

‘ ‘ 0SSemCreate() ‘ ‘

v

‘ ‘ 0SSemCreate(Shell) ‘ ‘

!

[[ oswboxCreate) ||

v

[[ oswboxCreate) ]

.

‘ ‘ OSQCreate() ‘ ‘

v

[[ osTaskcreated ||

-

[] OSStart() [

v

[[  osStrrighRdy) ]

C WHIE J

a9 39 AF A Eg o] A AAV|E
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2. 5w PLC Z=AM &5 PLD 1A =38t 7/ 51 PLC 54571 A (TR) 24 A

S5 PLC ZE2AA EE PLD 8748 HAlA 7

AT M= b5 PLC 244 2E PLD(NLCPU-1Q)& NCPU-1Q EZ=ZAA BE
918+ Chip Selector 2% 4715, A7 t17]121% (Access Cycle Wait) 4715
Piggyback Connector &77]%, Watchdog AA7)s, RTC 9A7]5, UART <dA7]%,
LED Oﬂ?ﬂ]ﬂé i_or] ] 037;” ] Reset /\ A@Mﬂ‘—’ o] E}EJE Aﬂ}dﬂ‘— ol oz o) ux 0374]7]

S& FaAsr.

to riz

Chip Selector A& AA7|%

NLCPU-1Q PLD+ CPURRE W2 AojxlsE gy o wol wig] s FE5kd g
M2 HAS Aedsls 7]5S 7FAoF sk 3 NLCPU-1Q PLDE CPURRE B2 Aojal
o & whol § 5}

o} 429 BE 9 B4 BEN AAS A NEY WA o2 Age

A7 d7jis BAg71s

NLCPU-1Q PLD+ Zbg "R 9o M Ht F7]d w2} CPU7F W2~ Alo] &5 7|t &
= 3 715 S 7Aook gt

Piggyback Connector §A47]%

NLCPU-1Q PLD+= CPURZH-H W2 Aol s Jg o g whol Piggyback 49S A€

desh=
NFE ZYatE 75 Ak st

Watchdog Timer #d 7%

NLCPU-1Q PLD+ Watchdog ## AA Y Watchdog EFYolx A oo upgt
Watchdog ElelHE HolEdls A3 E A|Fsts 7% 714 oF st}

RTC (Real Time Clock) |A71%

NLCPU-1Q PLDE CPURRE W2 AojAlsE Yo wrol RTCS CPUE AASh= 7]
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& Algsior

UART @A7|s

NLCPU-1Q PLD= CPURYE B2~ Aojalss g oz ol UART ¥ CPUES A&}
= 71%S AFEer g

=

HE

LED 97475

NLCPU-1Q PLD+¥ CPUZRFE WX AojAsE
-0

1202 wol LEDS} CPUE 78t 7]
2 AlFaor st

294 dA7s

NLCPU-1Q PLDE CPURRE #l2 Aol 58 Qlelow wol ~949 CPUS AAse
5E AFHF ek

ANS BY7)s

NLCPU-1Q PLDE Z2A14 2E o] thok

3 Al Ao E wol CPUE Al A7)+
H3l= 7l5S 7HA ok 3o

= AZE =

JAHHE BY7]5

NLCPU-1Q PLD+= Z%

.

OP

JHHES CPUZF A& +

YEF = AEE 2ESHE 75
74Aok Bk,

A HEZS WAste] ITRAN KE0] Y TAS

F1
Ju
o
rr
N
off
o

2
ol
__<|31=
4
2
ret
v
it

. otdSHF PLC Z2AA 2E PLD AA HAA 7t

otd5d PLC X214 25 PLD A4 HAA+= NLCPU-1Q LAt
&3} 7g L PARE WHES

HAAel s LA
Pl 98 9 WS AEsa ok A

LEZE S AAd=
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9o PLDO 545 wtgate] A A 7247, A AAR Yol sdsiglon, ol
g W85 A WA Rhdsith

715 EE7 94 A%

NCPU-1Q®] PLD 24 1% 3.100] tehbis vhsl 22 /)% 853 259 A A5E=
A},

SRAM FLASH MR
SRAM (Backup) FLASH (Backup) NVRAM &
BUS
nSTRBO_B) =
o ) Chip Selector 415 M4 U & det 23 H0f 45 MA)|S
iz —w] SMQ320C32
SMQ320C32 BUS
& " — f——p  ASTBL
BUS RESET 2T WIIME I~
& ol M| e
PIGGYBACK -
. kD Decimal
2 > i 2 45 Y Switch
mToon Comm. ZE, UART, o
al A = colle
e LED & A HMOJIS —» enouten LED
[——— nXINT_RTC RTC
uP Watchdog ®HJls | | B% 25 oIS
Supervisor e UART
— v Controller

PLD 23 ¢& /&8 435

NCPU-1Q¢] PLD 24& ¥ 329 2] 98 %@ #9455 zH=th ¥ 32 PLDE| 7 9%
E_:]' ‘JJJJ' PLD =% 94 ?}%E_ﬂl /1\_]_*§‘_9+0 51‘:]_7:”% 7]%1_‘:]_



¥ 32 PLD 9459 A 9 PLD 24 ¢=9 1%

Pin Number Signal Name Direction
P1 NXREST Output
P2 nXWR Output
P4~P6 XAL[2:0] Input
P7~P12, P14~P16, P18~P21, P23 | XAH[23:0] Input
P25~P32 XD[7:0] Input/Output
P34 nlOSTRB Input(Not Used)
P35 nSTRBO_BO Input
P36 nSTRB1_BO Input
P37 NMACFL1 Input
P39 MPS10 Input
P40 MPS11 Input
P41 NMACFL2 Input
P43 MPS20 Input
P44 MPS21 Input
P45 nMIRQO Input (Not Used)
P46 nMIRQ1 Input (Not Used)
P47 nMIRQ2 Input (Not Used)
P48 nMAS Output (Not Used)
P49, P53~P55 MIBJ[3:0] Output
P56, P60~P61 MEX[2:0] Output
P62 nRST_COM Output
P63 nMRACK_EN Output
P65 NMTEN Output
P66 nMIOD Output
P67 nMIO_LEO Output
P68 nMIO_LE1 Output  (Not Used)
P69 nMRD Output
P70 nMWR Output
P75 nXCS_BACKSRAM Output
P77 nXCS_BACKFLASHO Output
P78 nXCS_SRAM Output
P79 nXCS_ROM Output
P80 nXCS_RTC Output
P81 nXCS_UART Output
P82 nXCS_COM_ALL Output  (Not Used)
P83, P84 nXCS_COM[1:0] Output  (Not Used)
P87 nBRD_IO Output
P88 nBWR_IO Output
P89 XSEL_COM_CH Output  (Not Used)
P90 nXINPORT Output
P91 nXOUTPORT Output
P92 NnEN_OUTLED Output
P93 nRST_BUS Output
P94 XINT_UART Input
P96 nXINT_WDOG Input
P97~P100 nXINT_COMI[3:0] Input(Not ~ Used)
P101 nXINT_RTC Input
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P102 nXCS_NVSRAM Output

P103 nDI_WDOG Input

P104 nXCS_BACKFLASH1 Output

P106 RST_UART Output

P107 ALE_RTC Output

P110 nXCS_lO Output

P111 nXCS_FLASHNVS Output

P112 XRD_BACKSRAM Output

P113 BATTERY Input

P114 TP1 Output  (Not Used)
P116 nUART_RXRDY Input

P117 NUART_TXRDY Input

P118 nXCS_BACKSRAMO Output

P119 nXCS_BACKSRAM1 Output

P120 nXBUSY_COM Input(Not ~ Used)
P122 NnMDRDY Input

P125 CLK100K Input

P126 NMRESET Input

P127 H3 Input

P128 XRW Input

P132 nXRD Output

P133 nXRDY Output

P134 nXHOLD Output  (Not Used)
P136~P139 nXINT[3:0] Output

P140 WDOG_KICK Output

P141 nXSYNC Output

P142 nMCS Output

P143 nXWDOG Input

PLD T=47

NCPU-1Q¢] PLD T4 A=

71438t PLDE 7719 7]

27 AL VERES o8] A9l /5

A =]

[¢}

A 7 a7 72AA

PLD9| 7154 Fdsl7] 913 715 BE] Qo9 A s

g el

=1

= 7ML

a3 7]

o).

£
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XAH[23:19]
nSTRBO_BO

XAH[23:20]
nSTRBL B0

XAL

F BLK 21

XAH(14)

—>inxcs_rtc
—>inxcs_rtc_ale
——>ALE_RTC
[e—>inxcs_rtc_data
—>nXCS_RTC

F BLK 20

F BLK 19 ——> inxcs sw_rst

l v l v lv v y v

F BLK 18 ——inxcs_misc_func

l vYVv v

—— inxcs_wdog_kick

F BLK 22

—> inxcs_enlatch0

F BLK 23

—> inxcs_enlatchl

F BLK 24

— inxcs_enlatch2

T T T 1711

F BLK 2

F BLK 17— inxcs_enlatch

XRW

[e—>inxcs_outport
—— nXOUTPORT

F BLK_16

y lv v lw

F BLK_15 ——>inxcs_inport

—> nXINPORT

[

F BLK 14— inxes_cpld

XAH[18:15] -

L

e—-inxcs_uart

FBLRLS — nXCS_UART

F BLK_01

——ien_xcs_peri —!
XAH[16:14] ——>

XAH[13:10] ——>

v

F BLK 02

XAH[17:14] ——|
+——>ien_xcs_iod

v

F BLK_ 03

[ p—>imb

[—>imex
—— nMIOD
——>nNMTEN
— MIB[3:0]]

F BLK 12

L MEXR0]

—>ien_xcs_ten

—ien_xcs_bus

F BLK_ 11 y

v v

F BLK_04

H—ien_xcs_rom
——>nXCS_ROM

v

F BLK_05

——>-ien_xcs_sram
+——>»nXCS_SRAM

F BLK 06

{——-ien_xcs_nvram
—>nXCS_NVRAM

F BLK 07

r—-ien_xcs_backsram0
— nXCS_BACKSRAMO

v

F BLK_08

r—>-ien_xcs_backsraml

——>nXCS_BACKSRAM1

v

F_BLK_09

—>ien_xcs_backflash0
——»nXCS_BACKFLASHO

v

F BLK 10

{—>ien_xcs_backflashl
——>nXCS_BACKFLASH1

1% 3.11 Chip Selector A5 A4 7]

off
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PLD AA4ZA

NCPU-1Q¢] PLD Fx474= PLD9] 7|5< Fd3t7] s 715 EE9 Aot 4 visl
71423t} Peripheralg $13F chip select signal(ien_xcs_peri) A4 715 EE(F_BLK_01)9]
et AAAAE 933 2o

0x40_0000~0x4F FFFFol &% peripheral(uart, rtc, led, switch, pld register, etc)<
9% chip select signal Al &9 Pseudo Code$} Zt}.

If (nNSTRBO_BO0="0" and XAH(23 downto 19)="00100") then
ien_xcs_pen shall be "1'

Else
ien_xcs_peri shall be ‘0

Endif

Hdsw PLC Z2AX 25 PLD Al @A X/ AXpA/H A 7

=

NLCPU*lQ PLDE= CPU ¥ EE’—_HW REo 9 AXEH} dA AZES AYdeE 7T
S

A,

¥ 332 75 ¥ 98 Yy, o7 S TACE AXTEATS 33t

3# 3.3 NLCPU1¢| HEUEAY %

7% A3 o] & Al oA A
NLCPU1 -CTO1 | nXCS_ROM F BLK 04 | ROM A€
NLCPU1 -CT02 | nXCS_SRAM F BLK 05 | SRAM A ¥]
NLCPUL1 -CT03 | nXCS_NVSRAM F BLK 06 | NvSRAM A&
NLCPU1 -CT04 | nXCS_BACKSRAMO F BLK 07 | BackSRAMO A€
NLCPU1 -CT05 | nXCS_BACKSRAM1 F BLK_ 08 | BackSRAM1 A ¥}

Chip  Selector " cpu1 -CT06 | nXCS_BACKFLASHO F_BLK 09 | FLASHO A1d
Nz A4 | NLCPUL -CT07 | nXCS_BACKFLASHL F BLK 10 | FLASHL A€

= F BLK 02,
<)
NLCPU1 -CT08 | nMCS FBLK 03, | B]2%& H X9 A5
F BLK 11
F BLK 02,
NLCPU1 -CT09 | nMIOD 110 ZX A
F BLK_03,
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F BLK_12

F BLK 02,
NLCPU1 -CT10 | nMTEN F BLK 03, | 4 #x 44
F BLK 12
F BLK 02,
Backplane Bus
NLCPU1 -CT11 | MEX F_BLK 03,
Decorders} A2 (F4l)
F BLK 12
F BLK 02,
Backplane Bus
NLCPU1 -CT12 | MIB F BLK 03,
Decorders} |2 (1/0)
F BLK 12
F BLK_01,
NLCPU1 -CT13 | nXCS_UART UART 3 X9 A3
F BLK 13
F BLK 01, | 291x A& x4
NLCPU1 -CT14 | nXINPORT )
FBLK 15 | &9
F BLK 01, ]
NLCPU1 -CT15 | nXOUTPORT LED &3
F BLK 16
F BLK_01,
NLCPU1 -CT16 | ALE RTC RTC Address Latch
F BLK 20
F BLK 01, . .
NLCPU1 -CT17 | nXCS_RTC RTC J A€ A=
F BLK 20
F BLK 02,
F BLK 03,
NLCPU1 -CT18 nMRACK_EN Backplane Bus Enable
F BLK_ 12,
F BLK 26
F BLK 02,
NLCPU1 -CT19 | nBRD_IO F BLK 03, | I/O Read
F BLK 27
F BLK 02,
NLCPU1 -CT20 | nBWR_IO F BLK 03, | I/O Write
F BLK 28
NLCPU1 -CT21 nMWR F BLK 29 Backplane Bus Write
% H9 @y F BLK_02,
Ao A3 F BLK 03,
- F BLK 11, Extra  Backplane  Bus
A4 715 NLCPU1 -CT22 | nMIO_LEO
F BLK 30, | Write
F_BLK 40,
F BLK 41
F BLK 01,
F BLK 13,
F BLK 15, | Peripheral ¢4 &9
NLCPU1 -CT23 | nXCS_IO
F BLK 16, | Enable A&
F_BLK_20,
F BLK 31
F BLK 06, | FLASH = NVSRAM
NLCPU1 -CT24 | nXCS_FLASHNVS
F_BLK 09, Output Enable
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F_BLK_10,
F BLK_32

NLCPU1 -CT25

NXCS_BACKSRAM

F BLK 07,
F_BLK_08,
F BLK_33

BackSRAM A€

NLCPU1 -CT26

XRD_BACKSRAM

F BLK_34

BackSRAM Output

Enable

NLCPU1 -CT27

nXRD

F BLK_35

Memory Read

NLCPU1 -CT28

nMRD

F BLK 35

Backplane Bus Read

NLCPU1 -CT29

NXWR

F BLK 35

Memory Write

A2 F 7

d714ls A

715

NLCPU1 —-CT30

nXRDY

F BLK 01,
F BLK 02,
F_BLK_03,
F_BLK_04,
F_BLK_06,
F_BLK 07,
F BLK 08,
F_BLK_09,
F_BLK_10,
F BLK 11,
F_BLK_36,
F BLK_37,
F BLK 38,
F BLK_39,
F BLK_40

Ready

Watchdog 7|

L

7%

NLCPU1 -CT31

WDOG_KICK

F_BLK 01,
F BLK 17,
F_BLK_20,
F BLK_21,
F BLK 22,
F_BLK_25,
F BLK_42,
F BLK_43,
F BLK 44,
F_BLK_49,
F_BLK_55,
F BLK 57

Watchdog 243 (Kick)

A Hdz "
JHHE A4

7%

NLCPU1 -CT32

nXINT

F_BLK_01,
F BLK_17,
F BLK 22,
F BLK_23,
F BLK 24,
F_BLK_25,
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F BLK 47,
F BLK_ 48,
F_BLK_55,

F BLK 57
F_BLK_01,

F BLK 17,
F_BLK_25,
NLCPU1 -CT33 | nXREST CPU Reset
F BLK_ 43,
F BLK 44,

F BLK 49
F BLK 01,

F BLK 18,
NLCPU1 -CT34 | nXSYNC F BLK 19, | 7138 4%
F_BLK_50,

F BLK 55
F BLK 51,

NLCPU1 -CT35 | nRST_COM F BLK 55, | Piggy Back 9<% A

F BLK_ 57
F BLK 52,

NLCPU1 -CT36 | RST_UART F BLK 55, | UART A

F BLK 57
Comm, XE, F BLK 01,

UART, LED F_BLK_17,
ER e b F BLK 25
7%

F BLK 43,
P EEPCET L)

NLCPU1 -CT37 | nRST_BUS F_BLK 44,
LESNE b

F BLK 49,
F BLK_53,
F BLK 55,

F BLK_ 57
F BLK 01,

F BLK_17,
NLCPU1 -CT38 | nEN_OUTLED F BLK 22, | LED &9 Enable
F BLK_54,

F BLK_57

19 3129k 3132 E 3394 o7t Al EE T NLCPUL-CTO1 © gk A dd==
& el Aot A2 stoltt
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1STRBL B

XAH 1002000000000

IXCS ROM

138 3.12 NLCPU1-CTO01 o442z}

719 3.13 NLCPUI-CTO01 24|14 %

gk S HA 7] EAFATIeR A A A

HAEFA7]7] POSAFE-QFl ot SAFA/ERIAE F2 AdaAe] AAEAEs
AZES O] 874 WANE EE A4 B AL AduAe AAENE A
stol EAFAVERIAAG] FA ¥ UGS VIHES 3} BAO) SAFAN LRI F

. [e]
PLC ZRAM Bgd sl & A% 28l
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3. AZES Al H o]Fst PLC /MY A ¥
7}, RTOS AZEgo] AFXUE A3 9 E3+ A9

B oo A= RTOS AXZEY oo g AXTUE A|g
ahelth pCoSel tet 2ZEso] AEIE AF 9 £ A2
o e gle,

O
5 pSET
> PLC Language
I\ (LD, FBD, SFC)
TI Code Composer
WindowsXP with SP2 RS232C
PC core with HDD, Floppy, RAM, TFT
Intel Pentium Il CPU
pCOS-Kernel

TMS320C32 Based H/W

| CLTRWITIOIN

MPSD510PP
Emulator

1% 314 2ZESS A E 37

A WA, AZEY O] A HAM D s FE

g FES RTESY o =R EE
shaL, 7F A5 AR IDS Folste] AAAR] Al AA B edo] HEs Silth 1 34w A
FUE A el Oz o2A, Ade] HEIE A9 dE5S BT
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F 34 A g AXHE AF F&

Al &5 ID AR A HEVE A
K-TI-1-01 OSSched 2 A=
K-TI-2-01 OSTimeDly AIZE AA
K-TI-3-01 0OSSemCreate Aekze] A7
K-TI-3-02 OSSemPend Aakze] 7]
K-TI-3-03 OSsemPost Aukze] AdAE
K-TI-3-04 OSMboxCreate ek A
K-TI-3-05 OSMboxPend Hduks g7
K-TI-3-06 OSMboxPost a2~ AE
K-TI-3-07 OSQCreate i A4
K-TI-3-08 OSQPend T 7]
K-TI-3-09 OSQPost T A%
K-TT1-4-01 OSTaskCreate B YA
K-TI-4-02 OSTaskDel Ej == AFA|

AXZEQ] HXIUE AF B 53 A A3 FE 2ZEQ o] S FAIY BA B AZEd] A
A = B )

med s A ) oFL F7h 8 A

. o]F3t PLC 7id A7)

CPU olzst= v 19 3.16% 22 45 7Hth o53 +42 CPU, HBU, Network®
Boz Uyt Z4H2be % piggy back FEE Sl A2y HBUE HBU7|E 442
HolA F7]3k5¢9 HBUO #d¥ dS 4331, Networki-#+-& Master/Slave %= 1/0

o dolEe 4zd 1S @
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N HIOMIBN
SHIOMIBN

°© gz =
ole@ 2 o
=252~ ®
2RI==|” e PR
6 7] 89 0 1llo

® 0l 11 2| 3 4 5
1

a9 315 °F8 PLC +4 ¢t

~ed 857 W2 CPUvs HEU | ((NeTwork
Master

HBU - 4227485 o

SH20 S HIO £

| Network 110 -
Slave handling

1ad4-sngljold

Y
1% 316 ©]53 PLC Al 4

&

3169 4$E & o FAHeR A4S wolx gtk CPU, HBU, Network¥-&#& &5
WEe 2 ARS wiksial, Ao e HBUZF $lo] Network Piggy back® £ %
T-zx0]ojok 3t} Network Master/Slaves Profibus-DPM/S$} f-AFSH - ===t

w30 of
flf do ot
N
N

o
(o
O
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A2 ZEYo]7t Interface

=2 Hzel {z= =g
CPU ws HBU /4 CPU vs Metwork
‘ I i
I 7
.-"‘I
-"‘l
- interface #4
nterface # 1> H BU < >
.l
cruoss |||
i
in'.c"'ac-c #2
G “ Network |
| | Master interface #3

1% 317 AZE9 o] 7t ClgHo] A

Interface #1
CPU O/S¢t HBUx= th&3 22 ¢l #Ho]2E Fth
1. HBUZFY| &7]8E $)3t 425 CPUY/ dEgi)
2. HBU= CPU9| ZHE 7HAlst7] Sl CPUS dH ARE ¢lo2th

3. &t CPUR HolHE HjAY ¢7]9% dE Aol AE A

Interface #2
1. Network Master?} CPU9Me] QlE]#| o] Aot}
2. Network Master®] 48] AR E CPU| d&3te}

3. Network Master?] &tHHE CPUR FE W=t}

4. Network SlaveE E3 Network Master2 0] /O dlo]g CPU°| A

5. CPUZ %H dolHE ¢loj&t}
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Interface #3
1. Network Master ¢} Network Slave7te] QIE]#|o]25 3},
2. Network Master?] I/O &9 ©|o|E]E Network SlaveZ g3t}
3. Network Slave®] I/O 9§38 dlo]HE Network Master= &g},
4. Netwrok Save?] 8l HHRE Network Master2 #g3tc},

5. Network Masterol|4] 48] 4 HE Network Slave® 743t}

Interface #4
1. HBU7FY] ClE|# o]~ 3t}
2. 94 F71¢] BUINEE MR Fauet

3. 87 AEe 7 S8ZEaY BrAaA bl F7]E st olHof dith

°]Z3} CPU 0/S

°o]%3 CPU 0/S A2ZE o= HBUY 28] £718 w3 olstt). $7]7} A3}
ASES 2ok 3 AL E717h %A row Aae] BAv} dom 443
2% dlof @k o] o]Fa haE/Zdolne] Adrths Axd oo Aol &
PLC A28l & E7bo] Q88 g}, oiwk Selo]u oy deEdon 228 yrar. o

T E7I7F B e A ofE Adslior @A= £ o dAsfoR

o]%3} CPU A+ Master Stationol] A3 75 (L2 W) t}EREs1H o]F3} FEJ

A& Slave Stationo] & FE7} ezE = £ JLE )

% o gdjE MdeE pSETS Master Station$1#] Slave Station$1Aol gt o] §lo

T el PLC7F shel AAH S2hs dfoF @tk S EW, Task Run?| + 9] PLC7} &
Aol Run®| “dejell &ol7tok gt} ®Es FHiko] wopx A,
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Slave
Station

UE =

HE
faslar
Station pUTTTT TR nasnnes
18

=

Master/Slave A& H4

1. Slave CPUEY Master CPU7} ®# AlZHPower On)¥+= % Master’} 9t} (5,
Power7} WA £ CPU7} Master©|t}.)
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